Bulletin of the Department of Agriculture, State of California, May 1939 by unknown
.., ,. 
c \-1.'1\.-,1 
,-w__­ 23fh 
Volutne XXVIII Nutnber 5 
OF THE 
DEPARTMENT OF AGRICULTURE
 
\. .... 
Sacramento, California May, 1939 
STATE OF CALIFORNIA 
CULBERT L. OLSON, GOVel'no,' 
DEPARTMENT OF AGRICULTURE 
ADMINISTRATION 
W. B. PARKER, Director
 
S. G. RUBINOW, Assistant Director
 
'V. C. JACOBSEN, Administrative Assistant
 
H. A. HUN'l" Administrative Assistant
 
FRANK M. KRAMER, Acting Administraf'ive Assistant, Los Angeles
 
H. M. ARMITAGE, Administrative Assistant, San Fnmcisco
 
H. W. LEVERS, Departmental Accounting Office,'
 
DIVISION OF ANIMAL INDUSTRY 
C. U. DUCKWORTH, Chief
 
DIVISION OF MARKETS
 
THEODORE MACKLIN, Chief
 
DIVISION OF MARKET ENFORCEMENT
 
C. .T. CAREY, Chief 
MARKET NEWS SElRVICE 
GEORGE K. YORK, Supervisor 
CALIFORNIA COOPERATIVE CROP REPORTING SERVICE 
GEO. A. SCOTT, Agricultural Statistician
 
BUREAU OF SHIPPING POINT INSPECTION
 
W. F. ALLEWELT, Chief
 
BUREAU OF FRUIT AND VEGETABLE STANDARDIZATION
 
S. S. ROGERS, Chief
 
BUREAU OF FIELD CROPS
 
L. M. JEl<~FERS, Chief
 
BUREAU OF PLANT QUARANTINE
 
Chief 
ENTOMOLOGICAL SERVICE 
D. B. MACKIE, Supervisor
 
BUREAU OF PLANT PATHOLOGY
 
D. G. MILBRATH, Chief
 
BUREAU OF NURSERY SERVICE
 
J. LEE HEWITT, Chief
 
RODENT AND Wl<JED CONTROL SERVICE
 
W. C, JACOBSEN, Supervisor
 
DIVISION OF CHEMISTRY
 
ALVIN J. COX, Cldef
 
DIVISION OF WEIGHTS AND MEASURES
 
C. E. TUCKER, Chief 
Volume XXVIII Number 5 
BULLETIN
 
OF THE 
DEPARTMENT OF AGRICULTURE
 
STATE OF CALIFORNIA 
Sacramento, California May, 1939 
printed in CALIFORNIA STATE PRINTING OFFICE 
SACRAMENTO: CEORGE H. MOORE, STJ\TE PRINTER 
72733 
"1~HE BULLETIN 
Official Bulletin of the Department of Agriculture, devoted to Agriculture in its 
broadest sense. Sent free to citizens of Cal iforn ia and offered in exchange 
for bulletins of the Federal Government, Experiment Stations, and other 
publications of a similar nature. Published monthly. 
Entered as second-class matter, October 6, 1919, at the post office at Sacramento, 
California, under the act of June 6, 1900. 
Vol. XXVIII MAY, 1939 No.5 
CONTENTS 
Page 
Matrimony Vine and Lily-of-the-Valley Vine as Weed Pests _ 
______________________________________Margaret K. Bellue 293 
Exotic Mollusca in California G. Dallas Hanna 298 
Rust of Stone Fruits _ 
_______H. Earl Thomas, Ralph A. Gilmer, and C. Emlen Scott 322 
Eriophyid Studies V H. H. Keifer 328 
(292 ) 
MATRIMONY VINE AND LILY-OF-THE-VALLEY
 
VINE AS WEED PESTS
 
By MARGARET K. BELLUE, Weed and Seed Analyst
 
State Department of Agriculture, Sacramento
 
INTRODUCTION 
M A.TRIMONY VINE and Lily-of-the-Valley Vine have been brought to our attention with increasing frequency in recent years. A.lthough originally considered as ornanlentals, their 
weedy tendencies under certain conditions definitely establish them as 
pests. 
Both are nlelnbers of the Nightshade Family, Solanaceae (from the 
Latin solamen, "quieting"), which includes a number of important 
useful plants, such as the potato, tOlnato, peppers, belladonna and 
tobacco. Neither Matrimony Vine nor Lily-of-the-Valley Vine is 
included in the literature ordinarily available to those concerned with 
weed work. In view of this fact, it is the purpose of this article to set 
forth brief notes on the performance and distribution of both species, 
together with descriptive and illustrative material which the writer 
hopes will facilitate recognition in the field. 
MATRIMONY VINE 
Lycium halimifolium }\tlill 
Distributrion: Matrimony V"ine is a native of the Old World, from 
China to southeastern Europe. In North America it occurs as an 
introduction in waste places from Ontario to Virginia, lVlinnesota and 
Kansas. Other common names are Jackson-Vine, Box-Thorn, Bastard 
~Jessamine, Jasmine. Although viewed as a weed only comparatively 
recently in California, our records indicate it has been reported as 
troublesome in the following counties: Modoc, Yolo, Sacramento, San 
Joaquin, Solano, Alameda, Los Angeles and San Diego. "\Vhile it is not 
impossible that some scattered established thickets may have originated 
from seedling growth, our observations in the field indicate that spread 
is chiefly vegetative; either laterally from established plantings or by 
deliberate planting for ornamental purposes. 
Description: The generic name of Matrimony Vine, Lycium, is 
derived from Lycia in Asia l\1inor. A whitish or salt-like deposit 
which often tardily occurs on the leaves probably explains the 
species name, haZimifol1:um (halinous, salt, and foliurn, leaf.) Matri­
mony Vine is a scandent or trailing shrub, the branches under favor­
able conditions attaining a length as great as ten to twelve feet. Young 
plants, or new branches on older plants, often appear unarmed. How­
ever, in age the small lateral branchlets lose their leaves and terminal 
buds, become rigid and gradually attenuate into sharp points, thus 
forming stout spines from two to five inches long. The Inain branches 
( 293 ) 
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are somewhat angled or ridged, the outer bark on the older parts 
exfoliating in thin shreds. (Fig. 1.) 
The glabrous or smooth leaves are around one to two inches long, 
oblong-Ianceolate, broadest at the middle or above. They narrow some-
FIG. 1. Matrimony Vine showing general habit. 
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what bluntly toward the apex and taper gradually to a short petiole 
or stenl at the point of attachment to the main axis or stem. The leaf 
margins are entire, that is, not toothed, occasionally sonlewhat undu­
late or wavy. The flowers, which are purple, fading to drab, are 
sllggestive of individual lilac blooms in general form, with five spread­
ing petals and a slender funnel-form tube. They are borne in the leaf 
axils on slender spreading stems, singly or up to four in a group. ~rhe 
stamens are short exserted on filaments which are bearded toward the 
base. A five-lobed green calyx subtends the flower tube and eventually 
forms the base of the small bright scarlet or orange-red berry, which is 
oval or pear-shaped and commonly attains a length of about one-fourth 
inch or more. The seeds are several, small and flattened. 
Late in the summer the long recurved branches, simultaneously 
bearing a profusion of lavendar blooms and scarlet berries present an 
attractive appearance. IIowever, the rigid straw colored spines are 
wicked and the root system is aggressive and persistent. Many years 
ago, I-l. II. Bailey, noted plant authority, stated, "They should not be 
planted near flower beds or similar places, where the suckers are apt 
to become troublesome." .L~bout ten years ago we recorded an infes­
tation of Matrimony Vine in lVIodoc County, where it formed a dense 
spiny thicket. A vigorous though limited clump of this weed, estab­
lished near a pumping outfit on the bottonl lands of the Sacralnento 
River, rendered access to the pump decidedly unconlfortable and at 
some seasons impossible. 
Our reports show that Matrimony Vine is becoming more and more 
widely established in the State, and no doubt it occurs in many lllore 
locations than those we have on record. It should be eradicated when­
ever it is found gaining a foothold, and particular emphasis should be 
placed on its tendency to run rampant in empty lots, edges of fields 
and waste places where it forms impenetrable thickets which are costly 
and extremely difficult to eradicate. 
LILY~OF-THE-VALLEYVINE 
Salpichroa rhornboidea l\iiers. 
Distribution: Lily-of-the-Valley Vine is a native of South America 
and is recorded particularly from Argentina and Paraguay. In the 
latter country the small white berry-like fruits are said to be offered 
everywhere in the markets as "cock's eggs." About ten years ago a 
plant of this escaped ornamental was received by the Department of 
Agriculture for identification, with an urgent request for recommenda­
tions for eradication. Since that time there has been a steady increase 
in the number of sites reported, until our records now show the weed 
established at one or more places in the following counties: Butte, 
Yolo, Sacramento, San Joaquin, Alameda, San Francisco, Kern, Ven­
tura, Los Angeles, Orange and San Diego. 
Description: The generic name, Salpichroa, comes from the Greek, 
skin and tube, descriptive of the flo,ver, while rhomboidea refers to 
the rhomboid form of the leaves. 
Lily-of-the-Valley Vine is a half-hardy climber, with weak flexuous 
branches which often form dense thick mats on the ground, or cover 
adjacent shrubs or fences. The stems are sometimes woody at the 
2-72733 
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base near the ground; or where frosts are severe the plant may be 
killed back to the ground level and a vigorous regrowth may appear 
in the spring. The plant is an extraordinarily rapid grower, no doubt 
due to the very extensive and efficient fleshy root system with its ade­
quate food storage capacity. (Fig. 2.) 
The leaves are small, commonly three-quarters to an inch and a 
half long, ovate-rhomboid in shape, with entire or untoothed margins. 
They taper at the base to a slender petiole or stem, about the length of 
FIG. 2. Lily-of-the-Valley Vine showing general habit, with detail of fruit and 
flower. 
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the leaf blade, or less, and the surface varies froll1 minutely soft-hairy 
to almost smooth. The small fio,vers, usually less than half an inch in 
length, are suggestive of the individual blooms of the true IJily-of-the­
Valley. They are borne singly in the axils of the leaves, nodding on a 
short stem. Inside the tube, which is constricted at the throat, there 
is a fleshy wooly ring. The five small lobes at the apex of the urn­
shaped corolla are reflexed. The calyx is green and five-lobed or 
divided, and upon maturity subtends a small oblong egg-shaped berry 
of yellowish or dingy white color. The berries are edible, but to our 
taste, of insipid flavor. There are numerous small flat seeds. 
Our experience with IJily-of-the-Valley Vine indicates that it is 
most undesirable in the garden and waste places. It has been necessary 
to dig out entire areas planted to highly desirable shrubs due to the 
fact that the above ground growth of the shrubs, as well as the roots, 
were so intertwined by I"ily-of-the-Valley Vine that eradication of the 
weedy invader was impossible vvithout sacrificing the original plantings. 
We have observed a large empty lot in Sacramento, one corner of 
which was taken by IJily-of-the-Valley Vine some years ago. About 
a year ago the plant was dug out and the lot scraped and graveled for 
a parking area. No moisture, other than the seasonal rainfall is avail­
able. Graveling was heavy and subsequent traffic relatively so. Despite 
these adverse conditions the ,veed has exhibited a most remarkable 
tenacity and vigor. It has spread extensively, and while the growth is 
low, not tall and vine-like, there are large patches of dense thrifty 
shoots, demonstrating the aggressiveness of the extensive creeping root 
system. 
The following is quoted from a typical letter accompanying a speci­
men of Lily-of-the-Valley Vine for identification: "It call1e into ll1y 
place from next door, and the root extended far underground, coming 
up allover and growing from four to five feet tall. It is ruining my 
place and it seems impossible for me to get rid of it." 
CONCLUSION 
We have briefly considered Matrimony Vine and Lily-of-the­
Valley Vine, two ornamentals of the Nightshade Family, which under 
California conditions have demonstrated a definite tendency to run 
rampant in garden areas. Many other of our ornamental species also 
exhibit this aggressiveness to a marked degree under the favorable con­
ditions obtaining in garden practice. lVlatrinlony Vine and Lily-of-the­
Valley Vine are definitely more objectionable. Not only have they 
exhibited the ability to take over garden plantings but, due primarily 
to their extensive and efficient root systems, they are capable of main­
taining established infestations under distinctly adverse conditions 
where the factors of good soil, adequate moisture and absence of weedy 
competitors implied by garden areas, or close proximity to such, are not 
available. 
---
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EXOTIC MOLLUSCA IN CALIFORNIA 
G. DALLAS HANNA 
California Acaderny of Sciences 
San Francisco, California 
The danger of a conscious or unconscious importation of a serious 
pest is just as true in the case of the lllollusks as of other groups of 
animals and plants. Modern civilization, with its ease of transporta­
tion, is especially conducive to such mixing of faunas and although 
guards and barriers have been erected in the scheme of things, at best 
they can not be entirely successful in shutting out known undesirables 
or those species about which so little is known that their actions in a 
new environment can not be foretold. 
Eggs and young of snails are scattered hither and yon on garden 
plants and complete sterilization prior to entry can hardly be hoped for. 
In the general movement of produce incident to a normal COlnmerce, 
hordes of animals are carried about; thus land snails from Central 
America and Hawaii are often found in the banana warehouses of Cali­
fornia ports. One of the most lilrely means of imported mollusks gain­
ing a foothold is through the interest displayed in aquariums and fish 
ponds. The owners of these like to make them attractive and they are 
ever eager to secure strange species from distant lands. Shipments 
are sometimes interrupted at ports of entry, but a certain amount of 
smuggling is inevitable. Many attempts have been made to bring in the 
large fresh water Arnpullaria floridana within recent years; and the 
common European pond snail, Planorbis corneus, can be purchased in 
hundreds of stores. 
The number of species brought into the state which fail to become 
established is many times greater than those which do gain a foothold. 
rrhis is well illustrated by information kindly given to me by Mr. Paul 
Bonnot of the Division of Fish and Game. A shipment of young oys­
ters from Japan was received for planting in Elkhorn Slough, San 
Mateo County. An examination of t"renty boxes disclosed the presence 
of t\venty-three species of mollusks and crustaceans in addition to the 
oyster. These were identified at the U. S. National Museum and since 
it will give some idea as to the forms to look for in connection with this 
industry, the list is given below as subsequently published :1 
Japanese species found in a shipment of seed oysters, March 26, 1930 
Acmaea concinna (Lischke)
 
Acrnaea heroldi (Dunker)
 
Acrnaea heroldi pygmaea (Dunker)
 
Alectrion lirata Dunker== ( ?.A.. festiva Powis)
 
Anomia laqueata (Reeve)
 
Balanus a'mphitrite albicostatus (Pilsbry)
 
Cellana a1nussitata (Reeve) young
 
Cellana torreuma (Reeve), young
 
Cypricardia lyrata (Reeve)
 
Littorina (Litto1~ivaga) sitchana [sitkana] (Philippi)
 
M acoma inquinata (Deshayes)
 
Modiolus atratus (Lischke)
 
M ytilus d'tt1Lkeri (Reeve), young
 
1 Bonnot, Paul. A recent introduction of exotic mollusks into California waters 
from Japan. Nautilus, vol. 49, no. 1, July, 1935, PP. 1-2. 
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Orlosto1nia (Evalea) sp. undet.
 
Paphia (Ruditapes) japonica (Deshayes), young
 
Pecten (Chlamys) irregularis (Sowerby), young
 
Potamides (Batillaria) multijor?nis (Lischke)
 
Septijer rostratus (Dunker), young
 
Siphonaria cochleariformis (Reeve)
 
Sunetta excavata (Hanley)
 
Tegula undatella (Gould), young
 
Thais tum1tlosa clavigera (Kuster)
 
T1trbo coronatus (Gmelin)
 
Mr. Bonnot advises further that the inspection of incoming oyster 
seed is now so rigid that greater care is taken at points of departure; 
only an occasional T1lrbo or Pecten is found. The remainder of the 
shipment in which so many species were imported was planted, but 
upon subsequent careful investigation none could be found; evidently 
the environmental conditions at that time were unsuitable for survival. 
In the following pages it has been attempted to give a list of all 
of the exotic mollusks which are kno,vn to have become established in 
California and also those which have been erroneously reported or 
about which there is considerable doubt. 
No attempt has been made to furnish a list of all of those which 
have been intercepted at ports of entry or otherwise have failed to gain 
a foothold. This covers. a wide range of points of origin; many tropi­
cal species arrive on the banana boats and incoming garden plants usu­
ally carry an assemblage of unwelcome guests. l\1:any of these species 
find their way into museums where they have been sent for identifica­
tion but only rarely do the records get into the technical literature. 
Some of the most tr:oublesome garden pests of the State are the 
mollusks. Helix aspersa (the brown garden snail) for instance, was 
purposely introduced for food purposes by some of the foreign born 
residents and has become thoroughly acclimatized almost allover the 
State. It does a great deal of damage and has been the cause of much 
expense, public and private, in attempts to eradicate it. 
Other species, such as the oyster drill, the white garden snail 
(Helix p1:sana) and three forms of slugs w'ere unintentionally and pre­
sumably unknowingly introduced; they do a great deal of damage, or 
have done so in the past. Attempts to control Helix p1isana have appar­
ently been successful but it is hopeless to expect the same results with 
the slugs.2 
In addition to this group of decidedly harmful pests. there is the 
questionable lot of potential disease carriers such as the Asiatic pond 
snails, and the much larger group of diverse forms, apparently harm­
less. but decidedly undesirable. 
The following notes have been compiled through a period of years 
and do not exhaust the subject, but it is believed that all of the impor­
tant species have been mentioned. In preparing the list and the refer­
ences to the literature I have received much assistance from Dr. Leo G. 
Hertlein, Mr. Allyn G. Smith and l\1:iss Veronica Sexton, to all of whom 
I am deeply grateful. The specimens illustrated have been deposited 
in the California Academy of Sciences for permanent preservation. 
2 Invaluable acconnts of the work of eradication on Helix piSa1ta and Helix 
aspersa have been published by A. J. Basinger of the State Departnlent of Agriculture. 
The eradication campaign against the white snail (Helix lJisana ( at La Jolla, 
California. Mon. Bull. Dept. Agri. State of Calif., Vol. 16, no. 2 Feb., 1927, pp. 
51-76, text figs. 9-3l. 
The European brown snail in California. Bull. 51.5, Univ. Calif. College of 
Agri., Oct., 1931, pp. 1-22, text figs. 1-16. 
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rryping, eheekillg and the Inaking' of Inany of the photographs have 
been done by 11rs. 1VI. F. Kuhlmeyer, Mrs. M. Wickersheimer and Mr. 
F. L. Rogers, members of Works Progress Administration Project No. 
8569 assigned to the Department of Paleontology, California Academy 
of Sciences through the sponsorship of the Division of Mines, State 
Department of Natural Resources. 
Recognized Introductions
 
Agriolimax a,grestis (Linnaeus)
 
Plate B, figure 12
 
Pilsbry, H. A. Nautilus, vol. 11, no. 12, April, 1898, p. 138; ["vest coast seaports]. 
Keep, Josiah. West Coast Shells 1911, p. 266; [as Limax]; 1935 Ed. by J. L. 
Bailey, p. 297; [as Der'OcerasJ. 
Storer, Tracey. Proc. Fifth Pacific Science Congress, vol. 1, 1934, p. 781. 
Storer, Tracey. Mon. Bull. Dept. AgrL State of Calif., vol. 20, no. 4, April, 1931, 
pp. 268, 269. 
This European slug was unintentionally introduced in California. 
It has spread throughout the State wherever vegetation and moisture 
are sufficient to sustain it, and although small in size, is one of the most 
destructive to garden plants. It is usually brownish in color and about 
an inch long. The other species of introduced slugs are at least twice 
as large. 
Area transversa Say 
Plate B, figure 3 
Packard, E. L. Univ. Calif. Publ. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 250. 
Dead shells have been found at three places in the south end of San 
Francisco Bay. It is an Atlantic species and was probably brought in 
",vith oysters. Living specimens have not been recorded. 
Astralium trium.phans (Philippi) 
Plate C, figures 1, 2 
Packard, E. L. Univ. Calif. PubI. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 309, pI. 34, 
figs. 4a, 4b. 
rrhis species has been dredged just outside of San Francisco Bay 
and is presumably exotic. It is resident in Japan and may have been 
introduced accidentally. It seems improbable that it is a native resi­
dent of the coast and escaped detection until 1918 when Packard 
reported it. 
Crepidula convexa glauca, Say 
Plate B, figure 4 
Stearns, R. E. C. Nautilus, vol. 13, no. 1, May, 1899, p. 8; [as C. convexa var. 
glauca Say]. 
Stearns, R. E. C. Science, n. s., vol. 11, no. 278, April 27, 1900, p. 658. 
Packard, E. L. Univ. Calif. Publ. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 322; [as 
C. convexa Say]. 
Dall, W. H. Bull. 112, U. S. Nat. Mus., Feb. 24, 1921, p. 162; [as C. convexa 
glauca Say]. 
Oldroyd, 1. S. Stanford Univ. Publ. Univ. Ser., Geol. ScL, vol. 2, pt. 3, 1927, p. 119. 
Bonnot, Paul. California Fish and Game, vol. 21, no. 1, Jan. 1935, p. 79; [as 
C. fornicata]. 
Vokes, H. E. Nautilus, vol. 49, no. 2, Oct., 1935, pp. 37-39; [as C. convexa]. 
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Stearns related that Henry Hemphill collected this Atlantic species 
on the Alameda mud flats in 1898 and it has. been found in San Fran­
cisco Bay at various times since. It w1as unintentionally introduced 
with oysters along with other species. Vokes has found that it has 
spread to the open ocean and as far south as. Moss Beach, San Mateo 
County, California. Considerable confusion exists regarding the pro­
per scientific name to be applied to the east coast slipper shells. It 
seems probable, however, that not more than one species has become 
established. 
Gemma gemma (Totten) 
Plate A, figure 5 
Stearns, R. E. C. Nautilus, vol. 13, no. 8, Dec., 1899, p. 86; [as Gem1na purpurea Lea 
all dead shells]. 
Keep, Josiah. West Coast Shells, 1911, p. 84; 1935 Ed. by J. L. Baily, p. 93. 
Dall, W. H. Checklist recent bivalve mollusks; ISouthwest Museum [Publ.], 1916, 
p. 34. 
Packard, E. L. Univ. Calif. Publ. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 273; [as 
G. gemma var. purpurea]. 
Dall, W. H. Bull. 112, U. S. Nat. Mus., Feb. 24, 1921, p. 44. 
Oldroyd, I. S. Publ. Puget Sound BioI. Sta., vol. 4, 1924, p. 49. 
Oldroyd, 1. S. Stanford Univ. Publ. Univ. Sere Qeol. ScL, vol. 1, no. 1, 1924, p. 160. 
Johnson, M. E., & Snook, H. J. Seashore Animals of the Pacific Coast, Aug., 1927, 
p. 446. 
Keen, A. Myra. Abridged checklist, West North American Marine Mollusca, 1937, 
p. 20. 
This minute bivalve shell was unintentionally introduced into San 
}'rancisco Bay with oysters and has become abl,lndant. A purple varia­
tion is called var. pttrpurea H. C. IJea. The distribution has been 
extended from Puget Sound to San Diego. 
Cochlicella: ventricosa (Draparnaud) 
Plate B, figure 8 
Stearn's, R. E. c. Science, n. S. vol. 11, no. 278, April 27, 1900, p. 659; [as HeUcella]. 
Keep, Josiah. West Coast Shells, 1935 Ed. by J. L. Baily, p. 30l. 
Three lots of this species, collected by Henry Hemphill in gardens 
in Oakland, California, are in the collection of the California Academy 
of Sciences. So far as the records show, it has been found elsewhere 
jn North America, only in South Carolina. It was formerly referred 
to the genus H elicella. 
"Helicodiscus salmonensis," Hemphill 
Plate C, figures 11, 12, 13 
Binney, "V. G. Bull. Mus. Compo Zool., vol. 4, July, 1878, p. 185; [as H. lineat1tS 
Say]. 
Binney, W. G. Bull. 28, U. S. Nat. Mus., 1885, p. 75; [as H. lineatus Say; Oakland]. 
Cooper, J. G. Bull. 4, Calif. Acad. ScL, Jan. 31, 1886, p. 249; ras H. lineatus?]. 
Binney, W. G. Bull. Mus. Compo Zool., vol. 13, no. 2, Dec., 1886, p. 35; [as H. linea­
tus Say]. 
Cooper, J. G. Proc. Calif. Acad. ScL, sere 2, vol. 1, pt. 1, June 18, 1888, pp. 13, 19; 
[as H. lilLeatus(?) Say]. 
Binney, W. G. Bull. Mus. Compo Zool., vol. 19, no. 4, May, 1890, p. 220; [as H. {irrL­
briattts, var. salmonensis]. 
Keep, Josiah. West Coast Shells, 1911, p. 271; [as Pyran~idula lineatus Say] ; 1935 
Ed. by J. L. Baily, p. 293. 
It is difficult to determine just which species is involved in this 
case or if a "Helicodiscus' , at all should be recorded. '11 he original 
reference dates back to 1878 and to Henry Hemphill who certainly 
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knew the shells well enough not to have made an error in determinatioll 
yet his collection in the California Academy of Sciences does not con­
tain any member of the genus fron1 California. Both lineatus and 
::;almonens'is possess strong spiral lines, one of the chief differences 
between the two being the larger size of the latter. It is possible that 
all of the citations givell refer to an undescribed species which has 
been found at rare intervals in a fossil or subfossil condition at various 
places about San Francisco Bay and which unquestionably is not an 
introduced form. Cooper noted this shell and stated that it was n.rst 
found in an Indian mound north of the bay and again in 1883 at 
I-Iaywards; he added that it was probably ne,v and might even conRti­
tute a ne,v genus. Prof. W. J. RaylTIOnd has a set which he believes to 
be fossil; these were collected back of Oakland. Mr. Allyn G. Smith 
has t,,'o "dead" or "fossil" specimens of a land snail from Sausalito, 
which bear a general resemblance to Helicodiscus in shape but they are 
larger than salmonensis and have no spiral ridges. A specimen of 
salmonensis is illustrated herewith in hopes that it will lead to the 
clearing up of the status of the species ill California. 
Heli.x aspersa IVItiller 
Plate B, figures 9, 10 
Stearns, R. E. c. On Helix aspersa in California. Ann. New York Acad. Sci. 
vol. 1, 1881 pp. 129-139. 
Binney, W. G. Bull. Mus. Camp. Zool., vol. 4, July 7, 1878, p. 380; [as PonLatia 
aspersa]. 
Binney, W. G. Bull. 28, U. S. Nat. Mus., 1885, p. 470; [as Pomatia aspersa.; 
Santa Barbara]. 
Binney, W. G. Bull. Mus. Camp. Zool., vol. 13, no. 2, Dec. 1886, p. 24; [as PonLatia 
aspersa]. 
Stearns R. E. C. Science, n. s., vol. 11, flO. 278, April 27, 1900, pp. 655-656, 658. 
Stearns, R. E. C. NautilUS, vol. 16, no. 12, April, 1903, p. 133; [Los Angeles, 
abundant]. 
Storer, Tracey. Mon. Bull. Dept. Agri. State of Calif., vol. 20, no. 4, April, 1931, 
p. 268. 
Berry, S. S. Nautilus, vol. 23 no. 6, Nov., 1909, p. 74; [Redlands]. 
Keep, Josiah. West Coast Shells, 1911, p. 274; 1935 Ed. by J. L. Baily, p. 300; 
[as H. (Cryptomphalus) aspersa]. 
Basinger, A. J. Univ. Calif. College of Agric. .l\gric. Exper. Sta., Bull. 515, Oct., 
1931, pp. 1-22; [general account]. 
Cockerell, T. D. A. Nautilus, vol. 52, pt. 4, April, 1939, p. 138; [Santa Catalina 
Island]. 
This species was introduced near San Jose, California about 1856, 
by Mr. A. Delmas for food purposes. It ,vas subsequently purposely 
introduced into San Francisco and IJos Angeles and has spread far 
and wide about habitations in the coastal districts. Mr. F. E. Mickey 
collected the species in April, 1935, in a garden in Chico, Butte County, 
California. It has become a serious garden pest and does not appear 
to be used for food to any appreciable extent, even by the foreign 
born population of the infested districts. 
Helix pomatia has been sold alive in the San Francisco markets at 
various times during the last 50 years but there is no record of its 
having been intentionally planted. Also there is no authentic record 
available of its having been found outside of the markets in California. 
The paper by Basinger should be consulted for methods of control. 
It has been learned through H. H. I{eifer of the State Department 
of Agriculture that metaldehyde is a very powerful and poisonous 
attractant to snails and slugs of many kinds and forms the active 
ingredient of most comluercial preparations sold for the control of 
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these animals. The discovery of the potency of the chemical is related 
to have been made in France "vhere it is used as "canned heat." Dis­
carded cans left by outing parties were found to have become veritable 
death traps for the snails of the area. 3 
Helix pis,a,na l\fiiller 
Plate C, figures 5, 6, 7 
Chace, E. P. Nautilus, vol. 29, no. 6 Oct., 1915, p. 72.
 
Gorton, G. R. Mon. Bull. State Com.. Horticulture, vol. 8, no. 1, Jan, 1919. [Ref.

from Basinger].
Sn1ith, H. S. Calif. Citrograph, vol. 4, no. 3, Jan., 1919, p. 53. [Ref. from Basinger].
Orcutt C. R. Nautilus, vol. 33, no. 2, Oct., 1919, p. ()3; [La Jolla, Calif.]. 
lVI:cLean, R. R. California Cultivator, vol. 58, no. 222, June 3, 1922, p. 593. [Ref.
from Basinger].
Smith, H. S., Calif. Citrograph, vol. 8, no. 2, Dec., 1922, pp. 35, 56-57. [Ref. frolu 
Basinger].
Basinger, A. J. Mon. Bull. Dept. Agri. State of Calif., vol. 12, nos. 1-2, .Tan.-F~eb., 
1923, pp. 7-11, text figs. 4-8. 
Basinger, A. J. Mon. Bull. Dept. Agri. State of Calif. vol. 16, no. 2, Feb., 1927, 
pp. 51-76, text figs. 9-31. 
Storer, Tracey. Mon. Bull. Dept. Agri. State of Calif., vol. 20, no. 4, April, 1931, 
pp. 268-270, fig. 25. 
Hanna, G. D. Nautilus, vol. 46, no. 4, April, 1933 pp. 139-140; [Orange and Los 
Angeles Counties, Calif.].
Storer, Tracey. Proc. Fifth Pacific Science Congress, vol. 1, 1934, p. 781. 
Keep, Josiah. West Coast Shells, 1935 Ed. by J. L. Baily, p. 300; [as H. (Eupa­
rypha) pisana]. 
Much effort has been expended in attempting to exterminate this 
European snail, a colony of which got a fine start near La Jolla. Mr. 
E. P. Van Duzee, Curator of Entomology, California Academy of Sci­
ences has advised that the species ,vas first found by Mrs. W. E. Ritter 
in July, 1914, in the garden of a girls' school. The specimens were 
turned over to him and he immediately delivered them to Mrs. Kate 
Stephens of the San Diego Society of Natural History. Evidently the 
colony was" discovered" by several persons simultaneo'usly, or almost 
so, about the middle of 1914, as reported by Chace. Their extreme 
fecundity is shown by Orcutt's account in 1919 when he found the 
bushes literally loaded with them. Basinger has given an excellent 
account of the infestation and attempted eradication, without however, 
having referred to the early records of collections by conchologists. 
Five of the above references were taken from Basinger's 1927 article 
without verification. During 1932, infestations were discovered in 
Orange and Los Angeles Counties by official state inspectors and 
radical measures were at once instituted to prevent the spread of this 
serious pest. 
Some authors have referred the species pisana to Euparypha 
Hartman, 1842, but this name is more often considered as a subgenus 
of Helix. For a late synonymy see: Germain, L., Les Helicidae de la 
faune Francaise; Archives du Mus. d'Hist. Nat. de Lyon, 1929, 
pp. 73-81. 
3 I am indebted to Mr. Keifer for much additional information which has been 
incorporated in this report and to Mr. A. J. Basinger for the following references to 
papers he has published on methods of control: 
456-45\. valuable snail poison. Journ. Econ. Ent. vol. 16, no. 5, October, 1923, pp. 
The white snail (Helix pisana) at La Jolla, California. Journ. Econ. Ent. 
vol. 16, no. 6, December, 1923, pp. 522-526. 
Control of the European bro"\vn snail (Helix aspe'f'sa) in citrus orchards. Calif. 
Citrograph, vol. 12, no. 6, April, 1927, p. 214. 
Outline for control of snail infestations in citrus orchards. Calif. Citrograph,
vol. 14, no. 9, July, 1929, p. 370. 
Measuring the efficiency of materials used for snail control. Journ. Econ. 
Ent. vol. 28, no. 6, December, 1935, pp. 903-905. 
3-72733 
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Ilyanassa obsoleta (Say) 
Plate B, figure 5 
Keep, Josiah. West Coast Shells 1911, p. 162; 1935 Ed. by .J. L. Baily, p. 230; 
[as Nassarius]. 
Packard, E. L. Dniv. Calif. Publ. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 333. 
Dall, W. H. Bull. 112, D. S. Nat. Mus., Feb. 24, 1921, p. 103. 
Oldroyd, 1. S. Stanford Dniv. Publ. Dniv. Ser. Geol. Sci., vol. 2 pt. 1, 1927, p. 269; 
[as Alectrion]. 
This is another Atlantic species which was accidentally and unin­
tentionally introduced with oysters in San Francisco Bay prior to 
1909. It thrives on the mud fiats and has become very common. 
Limax flavus Linnaeus4 
FIG. 1. Lirnax flavns Linnaeus. Pho­
tographic copy of figure from Binney, 
W. G., Bull. 28, U. S. Nat. Mus., 
1885, p. 451, fig. 496. Length of 
animal when fully extended, about 
75.0 11:1111. 
Stearns. R. E. C. Nautilus, vol. 16, no. 12, April, 1903, p. 133; [Los Angeles].

Berry, S. S. Nautilus, vol. 23, no. 6, Nov., 1909, p. 76; [Redlands].

Cockerel!, T. D. A. Nautilus, vol. 29, no. 7, Nov., 1915, p. 83; [Los Angeles].
 
Storer. Tracey. Mon. Bull. Dept. Agri. State of Calif., vol. 20, no. 4, April, 1931, p.

268. 
This and the following are the two largest common slugs in west 
coast gardens. rrhey are sometimes sufficiently abundant to be very 
destructive. 
Lnnax maximus Linnaeus 
FIG. 2. Lirn,({.1; 'fn(fXin~118 Linnaeu:-:;. Photographic COpy 
of figure from Binney, W. G., Bull. 28, D. S. Nat. 
Mus., 1885, p. 450, fig. 495. Length of animal when 
fully extended, about 100.0 mm. 
Filsbry, H. A. Nautilus, vol. 11, no. 12, April, 1898, p. 138; [west coast seaports]. 
Stearns. R. E. C. Nautilus, vol. 16, no. 12, April, 1903, p. 133; [Los Angeles, San 
Diego]. 
'Lirnax j!avus and "Lirnax arborum (marginatus auctt.)" have been very 
recently recorded from Santa Catalina Island. Cockerell, T. D. A. Nautilus, vol. 
52, no. 4, April, 1939, p. 138. 
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Bartisch, Paul. Nautilus, vol. 18, no. 1, May, 1904, p. 12; [San Bernardino County].
 
Berry, S. S. Nautilus, vol. 23, no. 6, Nov., 1909, p. 76; [Redlands].
 
Keep, Josiah. West Coast Shells, 1911. p. 266.
 
Cockerell, T. D. A. Nautilus, vol. 29, no. 7, Nov., 1915, p. 84; [Berkeley, as var.
 
cellaria]. 
Storer, Tracey. Mon. Bull., Dept. Agri., State of Calif., vol. 20, no. 4, April, 1931, 
p. 268. 
Introduced unintentionally from Europe, this large slug is firmly 
established in San Francisco, Los Angeles and other coast cities, 
and inland as far as Bakersfield (Ingles). The four species of intro­
duced slugs in California should not be confused with the native 
forms, particularly the large golden Ariolimax which is rarely destruc­
tive to cultivated plants. For an excellent revision of the native 
forms see: Pilsbry, H. A., and Vanatta, E. G., Proc. Acad. Nat. Sci., 
Philadelphia, 1896, pp. 339-350, pIs. 12-14; 1898, pp. 219-261, pIs. 9-16. 
Lymnaea auricula,ria (Linnaeus) 
Plate C, figure 4 
Gregg, W. O. Nautilus. vol. 37, no. 1, July. 1923. p. 34. 
Hanna, G. D., and Clark, H. L. Nautilus, vol. 38, no. 4, April, 1925, p. 125 ; vol. 39, 
no. 2, Oct., 1925, p. 7l. 
This European snail has become firmly established in pools and 
ponds in the vicinity of Redlands (Berry CoIL), Los Angeles and 
San Francisco; there are similar records for other parts of the 
United States. It probably is distributed with aquatic plants used 
for ornamental or aquarium purposes. 
Lymnaea columella Say 
Plate C, figure 3 
Gregg, w. O. Nautilus, vol. 37, no. 1, July, 1923, p. 34. 
This species has been found in ponds and pools in I.Jos Angeles. 
It probably was introduced, incidental to the transplantation of 
aquatic plants. 
Milax g.agates (Muller) 
Plate B, figure 11 
Cooper, J. G. Prac. Acad. Nat. ScL, Philadelphia, vol. 24, pt. 2, Sept. 3, 1872, p. 145, 
pI. 3, fig. B 1-5; [As Limax (Amalia) hewstoni]. 
Binney, W. G. Bull. Mus. Compo Zool., vol. 4, July, 1878, p. 150; [as Limax hewstoni 
Cooper]. 
Cooper, J. G. Bull. 4, Calif. Acad. Sci., Jan. 31, 1886, p. 250; [as Limax (Amalia) 
hewstoni]. 
Binney. W. G. Bull. 28, U. S. Nat. Mus., 1885, p. 88; [as Limax hewstoni]. 
Cooper, J. G. Proc. Calif. Acad. Sci., sere 2, vol. 1, pt. 1, June 18, 1888, p. 16· [as
Limax (A rnalia) hewstoni] . ' 
Keep, Josiah. West Coast Shells, 1911, p. 267; [as Limax hewstoni]; 1935 Ed. by
J. L. Baily. p. 297. 
Storer. Tracey. Mon. Bull.• Dept. Agri., State of Calif., vol. 20, no. 4, April, 1931, 
p. 268. 
This European slug (described from California as Limax hew­
s!oni Cooper) has become firmly established in the gardens of the San 
Francisco Bay region and Los Angeles. 
Modiolus demissus Dillwyn 
Plate B, figure 1 
Stearns, R. E. C. Nautilus, vol. 13, no. 8, Dec., 1899, p. 86; [as Modiola plicatula,
Lamarck]. 
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Stearns, R. E. C. Science, n. s. vol. 11, no. 278, April 27, 1900,p. 658; [as Modiola 
plicatula Lamarck]. 
Keep, Josiah. Nautilus, vol. 14, no. 10. Feb., 1901, p. 115. 
Keep, Josiah. West Coast Shells, 1911, p. 37; [as Modiolus plicatulus] ; 1935 Ed. by 
J. L. Baily, p. 63; [as Brachydontes demiss'us]. 
Dall, W. H. Checklist. recent bivalve mollusks; Southwest Museum [Publ.], 1916, 
p. 18. 
Packard, E. L. Univ. Calif. Publ. Zool., vol. 14, no. 2. Sept. 12, 1918, p. 257; [as 
Modiolus demissus (Dillwyn)]. 
Hanna, G. D. Nautilus, vol. 34, no. 3, Jan., 1921, p. 91. 
Dall, W. H. Bull. 112, U. S. Nat. Mus., Feb. 24, 1921, p. 22; [as Brachydontes 
demissus Dillwyn]. 
Oldroyd, 1. S. Stanford Univ. Publ. Univ. Ser. Geol. ScL, vol. 1, no. 1, 1924, p. 70. 
This is probably the species Stearns recorded in 1900 as Modiola 
plicatula Lamarck; it was found in San Franicsco Bay three miles 
north of Stanford University by N. F. Drake in 1894. It has since 
spread far on the mud flats and inlets of the Bay. No record has 
been found of its intentional introduction; it probably came with ship­
ments of oysters from the Atlantic seaboard where it is common. 
Mya arenaria Linnaeus 
Plate A, figure 3 
Newcomb, W. Proc. Calif. Acad. ScL, vol. 5, pt. 3, June, 1875, p. 415; [as lYlya 
hemphillii n. sp.]. 
Stearns, R. E. C. Amer. Nat., vol. 15, no. 5, May, 1881, pp. 362-366; [as Mya 
hemphillii] . 
Cooper, J. G. Bull. 4, Calif. Acad. ScL, Jan. 31, 1886, p. 250.
 
Wood, W. M., & Raymond, W. J. Nautilus. vol. 5, no. 5, Sept., 1891, p. 55.
 
Dore, H. E. Nautilus, vol. 5, no. 5, Sept., 1891, p. 59; [Shoal Water Bay, Wash.].
 
Stearns. R. E. C. Science, n. s., vol. 11, no. 278, April 27, 1900, p. 658.
 
Keep, Josiah. West Coast Shells, 1911, pp. 92-99; 1935 Ed. by J. L. Baily, pp. 103,
 
117-118. 
Dall, W. H. Checklist recent bivalve mollusks; Southwest Museum [Publ.], 1916, 
p. 40. 
Packard, E. L. Univ. Calif. Publ. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 283. 
Weymouth, F. W. Calif. Fish & Game, Comm. Fish Bull. no. 4, Jan. 10, 1921; p. 56. 
Dall, W. H. Bull. 112, U. S. Nat. Mus., Feb. 24, 1921, p. 53. 
Oldroyd, 1. S. Publ. Puget Sound BioI. Stat. vol. 4, Mar., 1924, p. 62. 
Oldroyd, 1. S. Stanford Univ. Publ.Univ. Ser. Geol. ScL, vol. 1, no. 1, 1924, p. 198. 
Johnson, M. E., & Snook, H. J. Seashore Animals of the Pacific Coast, Aug., 1927, 
p. 463. 
Storer, Tracey. Mon. Bull. Dept. Agri. State of Calif., vol. 20, no. 4, April, 1931, 
p. 268. 
This extremely important food nlollusk of commerce was acci­
dentally introduced into SaIl Francisco Bay ,vith shipments of eastern 
oysters. First detected in 1874 by Henry IIemphil1 and subsequently 
described as lJlya hemphillii, it has spread far in the bays along the 
coast. Subsequent plantings at Santa Cruz, Tomales Bay, California, 
Coos Bay, Oregon, and the coast of Washington were said by Stearns 
to have been successful, and it is now reported to range from Van­
couver Island to San Diego. 
Mytilus recurvus Rafinesque 
Dall, w. H. Bull. 112. U. S. Nat. Mus.• Feb. 24, 1921, p. 21. 
Dall reported this Atlantic species from Newport, C'alifornia, and. 
added that it was introduced ,vith seed oysters. Mr. A. 11. Strong has 
advised (verbal communication) that this record may have been 
based on a somewhat deformed shell dredged off Ne,vport by 
Dr. rrremper. 
Ostrea laperonsii Schrenck 
Plate D, figures 13, 14 
Keep, Josiah. West Coast Shells, 1911, p. 57; 1935 Ed. by J. L. Baily, p. 5l. 
McMillan, H. C., and Bonnot, Paul. Oyster Culture in California. Calif. Fish and 
Game, vol. 18. no. 3, July. 1931. IlP. 246-251, 5 text figs. 
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Galtsoff, P. S. Introduction of Japanese oysters into the United States. U. S. Dept. 
Commerce, Bur. Fisheries, Fishery Circular, no. 12, Aug., 1932, 16 pp., 4 text 
figs. 
Bonnot, Paul. The California oyster industry. Calif. Fish and Game, vol. 21, no. 1, 
Jan., 1935, pp. 65-80, figs. 23-28. 
MacGinitie, G. E. Amer. Midland Nat., vol. 16, no. 5, Sept., 1935, p. 721; [intro­
duced in Elkhorn Slough; name used, HO. giganteus"] 
The Japanese oyster has been widely introduced along the west 
coast of the United States and forms a thriving industry in many of 
the bays of California at the date of writing. The species has been 
cultivated in Japan for at least three centuries and the spat is brought 
from there for planting. Gro,vth is rapid and the quality is said to 
compare very favorably with the best oysters elsewhere. 
The nalne "laperousi1~" is sometimes restricted to the fluted, rather 
round form and "gigas" Thunberg 1793, is applied to the long strap­
like form. Both forms have been introduced, but the first is the most 
important one in commerce. Intergrading specimens between the two 
are abundant. Apparently the shape is largely dependent upon the 
place each individual happens to gro,v. Since Thunberg's name is pre­
occupied by "gigas" Meuschen 1781, it appears that the Japane,~e 
oyster should be indicated as "lapero1tsii" according to Dr. L. G. 
Hertlein of the California Academy of Sciences. 
Ostrea virginica Gmelin 
Plate A, figures 1, 2 
Throckmorton, S. R. [Eastern oysters in California waters]. Proc. Calif. Acad. 
Nat. ScL, sere 1, vol. 5, Dec., 1874, p. 306. 
Stearns, R. E. C. Bull. U. S. Fish Comm., vol. 4, no. 14, July 30, 1884, pp. 219-220. 
Rathbun, Richard. Rept. U. S. Comm. of Fish and Fisheries, 1888 [1892], p. LV; 
1889	 [1893], pp. 107-108; 1893 [1895], pp. 29-30. 
Townsend, C. H. Rept. U. S. Comm. of Fish and Fisheries, 1889-1891 [1893], pp. 
343-372, pIs. 2-11. Rept. 1900 [1901], p. 179. Reprinted in part in 13th 
Biennial Rept. Calif. State Board Fish Commissioners, 1893-1894 [1894], 
pp. 92-108. 
Gilbert, C. H. Bull. U. S. Fish Comm., vol. 9, 1889 [1891], pp. 95-98. 
Wilcox, W. A. Rept. U. S. Comm. of Fish and Fisheries, pt. 19, 1893 [1895], 
pp. 206-207. 
1\Ioore, H. F. in Smith. H. M. Rept. U. S. Comm. Fish and Fisheries, pt. 26, 1900 
[1901], pp. 120-121. 
Washburn, F. L. Present condition of the eastern oyster experiment. Rept. State 
Biologist, Salem, Oregon, 1900, pp. 1-13. 
Wilcox, W. A. Rept. U. S. Comm. of Fisheries, Bur. Fish. Doc. 610, 1905 [Feb. 25, 
1907], pp. 16-18. 
Keep, Josiah. West Coast Shells, 1911, p. 56; 1935 Ed. by .T. L. Baily, pp. 49-50. 
Dall, W. H. Checklist, recent bivalve mollusks; Southwest Museum [Publ.], 1916, 
p. 15; [as O. elon.Qata virginica]. 
Packard, E. L. Univ. of Calif. Publ. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 252; 
[as O. elongata Solander].
Dall,	 W. H. Bull. 112. U. S. Nat. Mus., Feb. 24, 192L p. 18; [as O. elongata 
virginica] . 
Johnson, M. E., & Snook N. F. Seashore Animals of the Pacific Coast, 1927, 
pp. 420-422. 
Edmondson, C. H. Report U. S. Bur. Fisheries, 1922, (Doc. 920), p. 17; [spawning 
in southwestern Wash.]
Storer, Tracey. Mon. Bull. Dept. AgrL State of Calif., vol. 20, no. 4, April, 1931, 
p. 268. 
MacGinitie,	 G. E. Amer. Mid. Nat., vol. 16, no. 5, Sept., 1935, p. 721. [Introduced 
in Elkhorn Slough; name used: ((0. elongata"]. 
The introduction of the eastern oyster in California bays began 
about 1870, soon after the con1pletion of the first transcontinental rail­
road and at one time the transportation of young reached enormous 
proportions. The young oysters were planted in many parts of San 
Francisco Bay as well as in other inlets on the coast and they developed 
readily to marketable size. Propagation in western waters never 
became commercially successful, probably due to temperature condi­
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tions, and the industry has lapsed to insignificant proportions, the 
cultivation of the Japanese oysters having displaced it. Townsend '8 
account of the conditions up to 1889-1891 is very full. Later informa­
tion is much scattered. Mr. Paul Bonnot of the California Division of 
Fish and Game advised on March 1, 1936, that Crepidula fornicata 
Linnaeus (~C. convexa gla1lca?) acconlpanied a shipment of eastern 
oysters ,vhich ,vas planted in Humboldt Bay in 1935 but there is no 
later information to show that the species had become established. 
Petricola phola,diformis Lamarck 
Baily, J. L. Nautilus, vol. 45, no. 4, April, 1934, p. 138. 
This is another east American species supposed to have been 
planted in San Francisco Bay along with oysters. Dr. Baily obtained 
his specimens in Lake Merritt, Oakland, formerly a body of fresh water 
but now connected with the Bay. It has also been reported to have been 
found on the mud flats between South San Francisco and Burlingame. 
((Modiol~ts plicatulus Lamarck, Mya arenaria Linne and Nassarius obso­
letus Say" ,vere taken at the same time at Lake Merritt. 
Phytia myosotis (])raparnaud) 
Plate B, figure 2 
Cooper, J. G. Proc. Acad. Nat. Sci. Philadelphia, vol. 24, pt. 2, Sept. 3, 1872, p. 143, 
pI. 3, fig. A, 1-6; [as Alexia setifer Cpo n. sp.] 
Cooper, J. G. Bull. 4, Calif. Acad. ScL, Jan. 31, 1886, p. 250; [as Alexia]. 
Wood, W. M., & Raymond, W. J. Nautilus, vol. 5. no. 5, Sept., 1891, p. 56; [San 
Francisco; as Alexia]. 
Cooper described this shell as a distinct species in 1872, but later 
decided it was the European and east American rynyosotis. Some have 
followed him in this belief but it should be noted that Dall in 1921 
[Bull. 112, U. S. Nat. 1\1us.] reverted to the use of setifer, thus imply­
ing that the western form is a distinct species. No recent published 
record has been found to show that a careful comparison of the 
shells has been lllade. The species is comInon in all of the Salicornia 
covered areas of the San Francisco Bay region. 
Pteria s·terna, Gould 
Plate A, figure 6 
Dr. Fred Baker has advised (verbal cornmunication) that the 
presence of this species in San Diego waters is due almost certainly to 
its having been carried there on the bottolns of ships and barges. Dall 
(Bull. 112, U. S. Nat. Mus. 1921, p. 17) gave the range as San Diego 
to Panama, but made no mention of the probability of its being exotic. 
Teredo n,avalis Linnaeus5 
Marine borers and their relation to marine construction of the Pacific Coast. Pre­
pared under the direction of the San Francisco Bay marine piling committee, 
San Francisco, 1927, Biological section by C. A. Kofoid, R. C. Miller, et aI., 
chapt. 12, pp. 188-343, figs. 68-119. 
In the exhaustive investigatiol1 made by the allthors cited above 
it was determined that the destructive mollusk, identified at the time 
5 For an exhaustive taxonomic treatise on this group of mollusks see: Bartsch, 
Paul. A monograph of the American shipworms. Bull. 122, U. S. Nat. Mus., 1922, 
51 pp. 37 pIs. 
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as Tm'edo navalis, was introduced into the San Francisco Bay region 
between 1910 and 1912, since then its activities have resulted in damage 
totaling many millions of dollars. It is not the only ship worm on the 
coast, however, which destroys submerged wood work. The native 
species, Bankia setacea (Tryon), was noted as a serious pest as early as 
1870 and Teredo diegensis Bartsch is very destructive in certain waters. 
It is not certain if the latter is a native or an introduced species. 
Although it was described from specimens collected by Henry Hemp­
hill in San Diego Bay prior to 18!)6, it has been found in Hawaii and 
may have come from there. It is probable that most of the species of 
this group of mollusks are scattered far and wide by the natural drift­
ing of wood and the general movement of products in commercial opera­
tions. Not much can be done to prevent the spread, but much study has 
been devoted to methods of control. 
Tritonalia japonica Dunker 
Plate D, figure 15 
Galtsoff, P. S. Introduction of Japanese oysters into the United States. U. S. Dept. 
Commerce, Bur. Fisheries, Fishery Circular, no. 12, Aug., 1932, 16 pp., 4 text 
figs.; [see pp. 14-15, text fig. 4]. 
Bonnot, Paul. The California oyster industry, Calif. Fish and Game, vol. 21, no. 1, 
Jan., 1935, pp. 65-80. text fig'S. 23-28; [see pp. 78-79, text fig. 28]. 
According to Galtsoff this large oyster drill has become established 
in Puget Sound through the introduction of the Japanese oyster and 
Bonnot stated that it was one of the worst enemies of the Pacific Coast 
oysters. The latter advised in June, 1935, that he has no definite record 
of the species having become established on any of the California beds 
and careful inspection is made of all incoming shipments in an endeavor 
to keep it out. It has gained a foothold as far south as Willapa Bay, 
Washington, and the danger of its getting to California is very real. 
Urosalpinx cinereus (Say) 
PIate A, figure 4 
Townsend, C. H. Rept. U. S. Comm. Fish and Fisheries, 1889-1891 [1893], p. 349.
 
Stearns. R. E. C. Nautilus, vol. 12. no. 10. Feb. 1899, p. 112.
 
Stearns. R. E. C. Science. n. s. vol. 11. no. 278, April 27. 1900, p. 658.
 
Keep, Josiah. West Coast Shells, 1911, p. 175.
 
Packard, E. L. Univ. Calif. Pub!. Zool., vol. 14, no. 2, Sept. 12, 1918, p. 335.
 
Dall, W. H. Bull. 112, U. S. Nat. Mus., Feb. 24, 1921, p. 109.
 
Oldroyd, I. S. Stanford Univ. Publ. Univ. Ser. Geol. Sci., vol. 2, pt. 2, 1927, p. 27.
 
Johnson, M. E .. & Snook, H. F. Seashore Animals of the Pacific Coast, 1927, p. 518;
 
[San Francisco to San Pedro].
Storer, Tracey. Mon. Bull. Dept. Agri. State of Calif., vol. 20, no. 4, April, 1931, 
pp. 268, 270. 
Stearns stated that Henry Hemphill collected this Atlantic 
species on the Alameda mud flats of San J;"'1 rancisco Bay in 1898. It 
was found on the oyster beds near Belmont in 1889 by C. H. Towll­
send and near Redwood City in 1899, by E. E. Smith. It undoubtedly 
came accidentally along with the oysters. Students of the University 
of California have collected the species as late as 1928; (John L. 
Nicholson, verbal communication). 
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Vallonia pulch,ella (Muller) 
Plate D, figures 10, 11, 12 
Stearns, R. E. C. Nautilus, vol. 14, no. 6, Oct., 1900, pp. 65-67; [Los Angeles].
 
Stearns. R. E. C. Nautilus, vol. 16, no. 12, April, 1903, P. 133.
 
Berry, S. S. Nautilus, vol. 23, no. 6, Nov., 1909, p. 75; [Redlands].
 
Keep, Josiah. West Coast Shells. 1935 Ed. by J. L. Baily. p. 290.
 
This minute east An1el'ican species is occasionally found about 
some of the thickly populated districts. It probably was introduced 
with grass seeds. Mr. Allyn G. Smith has collected it in Redlands, 
Santa Barbara and Berkeley. Along \vith some of the latter (A. G. S. 
no. 3126) there were some small zonitids very much like H eZicodiscus 
singZeyanus or Ha10aiia rninusc1lZa ,vhich ,vere introduced with daffodil 
bulbs from Holland. This last species has not yet been identified posi­
tively; H. B. Baker, the recognized allthority on the group ""vas unable 
to place it. 
Vitrea allia,ria (l\1:uller) 
Plate C, figures 8-10 
Wood, W. M., & RaYlllond, W. J. Nautilus, vol. 5, no. 5, Sept., 1891, p. 56; [as 
Zonites cellarius, San Francisco]. 
Berry, S. S. Nautilus, vol. 30, no. 4. Aug., 1916. p. 37. 
S. S. Berry has reported the species froln specimens collected In 
Redlands by A. G. Smith and himself in 1914. 
Vitrea, cellaria (lVluller) 
Plate D, figures 1, 2, 3 
Binney, W. G. Bull. 28, U. S. Nat. Mus., 1885, p. 448; [as ZonUcs cellarius].
 
Cooper, J. G. Proc. Calif. Acad. ScL, sere 2, vol. 1. pt. 1, June 18, 1888, p. 14; [as
 
Hyalina]. 
Binney, W. G. Bull. Mus. Compo Zool., vol. 19, no. 4, May, 1890, p. 217; [as Zonitcs.; 
San Francisco]. 
Pilsbry, H. A. Nautilus, vol. 11, no. 11, March, 1898, p. 129; [seaports of Pacific 
coast; no specific localities]. 
Gratacap, L. P. Bull. Amer. Mus. Nat. Rist., vol. 14, art. 23, Dec. 3, 1901, p. 346. 
Berry, S. S. Nautilus, vol. 23. no. 6, Nov., 1909, p. 75; [Redlands]. 
Keep, Josiah. West Coast Shells, 1911, p. 267; 1935 Ed. by J. L. Baily, p. 299; 
[as Oxychilus]. 
This European snail has become \videly distributed on the Pacific 
Coast, being found in gardens and greenhouses in every diRtrict where 
extensive gardening operations are conducted. Cooper (1888) recorded 
that the species was first found in gardens near the center of San Fran­
cisco by W. Sutton. 
Vitrea draparnaldi (Beck) 
l~late D, figures 4, 5, 6 
Pilsbry, H. A. Nautilus, vol. 11, no. 11, :.M:arch, 1.898, p. 1.29; [greenhouses, etc., at 
Seattle, Wash.. and Oakland, Calif.]. 
Keep, Josiah. West Coast Shells, 1.911., p. 268; 1.935 Ed. by J. L. Baily, p. 299; [as 
Oxychilus cellarius draparnaldi]. 
Some have considered this to be merely a large variety of ceZ­
Zaria,. It likewise has become established in gardens and greenhouses. 
lVIr. Allyn G. Smith has specimens in his collection from Berkeley. 
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Vivipara japonica (von Martens) 
Plate B, figure 6 
Wood, W. M. Nautilus, vol. 5, no. 10, Feb., 1892, p. 114; [as Paludina japonica] ; 
vol. 6. no. 5, Sept., 1892, p. 51. 
Hannibal, H. Nautilus, vol. 25, no. 3, .July. 1911, p. 32. 
Hannibal, H. Proc. Malacological Soc., London, vol. 10, pt. 3, Oct. 30, 1912, p. 194; 
[as Idiopoma japonlea]. 
The species has been reported as occurring in the waters of Cali­
fornia, along with malleata; as long ago as 1892 it was for sale in the 
oriental quarters in San Francisco, the supply, however, having been 
brought from Japan. There has been considerable uncertainty regard­
ing the proper names for the introduced vivaparas but Hannibal, 1911, 
stated that he had positively found japonica in an irrigation ditch near 
Hanford. 
Vivipa,ra malleata Reeve 
Plate B, figure 7 
Stearns, R. E. C. Nautilus, vol. 15, no. 8, Dec., 1901, p. 91; [as V. stelmaphora Bgt.].
Hannibal, H. Nautilus, vol. 22. no. 3, July, 1908, p. 33; [as V. lecythoides]; vol. 
25. no. 3, July, 1911, p. 31; [==malleatus].
Hannibal, H. in Keep, West Coast Shells, 1911, p. 317 ; 1935 Ed. by J. L. Baily, p. 207. 
Hannibal, H. Proc. Malacological Soc. London, vol. 10, pt. 3, Oct. 30, 1912, p. 195; 
[as Idiopoma (Cipangopaludina) malleata (Reeve)].
Ingles, L. G. Science, n. s. vol. 72, no. 1873, Nov. 21. 1930, p. 527. 
Storer, Tracey. Mon. Bull., Dept. Agri., State of Calif., vol. 20, no. 4, April, 1931, 
pp. 268, 270. 
Under this name is recorded the large malleated pond snails, so 
common in pools and irrigation ditches in California. It is very evi­
dent from the literature cited that the species was purposely planted 
for food, by oriental people, and some use is still made of a limited 
quantity. Hannibal (1911) stated that the original colony was placed 
between Alameda and Centerville. It is extremely common in some of 
the small ponds about San Francisco Bay (as Mountain Lake in the 
Presidio for instance) and its range has extended through the irriga­
tion systems practically throughout the Sacramento and San Joaquin 
valleys. The heavy malleated sculpture and relatively low spire are 
said to be distinguishing features to separate the species from japonica. 
l\fuch fear exists in certain medical centers, in as much as these, or 
related species act as intermediate hosts for the destructive liver fluke 
in Asia. 
"Zonites cultellatus" (Thomson) 
Thomson, J. H., in Binney, W. G. Proc. Acad. Nat. Sci., Philadelphia, vol. 9, Oct., 
1857, p. 185; [as Helix cultellatus]. 
Binney, W. G. Terr. Moll. IV. Journ. Boston Soc. Nat. Hist., vol. 7, no. 1, art. 1, 
1859, p. 22, pI. 76 [2]. fig. 6; [as Helix cultellata].
Binney, W. G. Bull. Mus. Compo Zool., vol. 4, July, 1878, p. 2l. 
Cooper, J. G. Bull. Calif. Acad. ScL, no. 4. Jan. 31, 1885, p. 246. 
,Binney, W. G. Bull. U. S. Nat. Mus., no. 28, 1885, p. 230. 
Cooper, J. G. Proc. Calif. Acad. ScL, sere 2, vol. 1, pt. 1, June 18, 1888, p. 1l. 
Gratacap, L. P. Bull. Amer. Mus. Nat. Hist., vol. 14, art. 23, Dec. 3, 1901, p. 343. 
Some writers have apparently considered this form to be the young 
of H elminthoglypta circurncarinata (Stearns) , but this is highly 
improbable. 
Thomson's detailed notes were published by Cooper in 1888. The 
original specimens are said to be in the American Museum of Natural 
History (Thomson, in Cooper 1888, p. 11). The species bears such a 
strong resemblance to a European form (from Dalmatia) that the 
4-72733 
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authenticity of the original record is in doubt. No subsequent collec­
tion has been made. 
, 'Zonites" limatulus Ward 
Plate D, figures 7, 8, 9 
Binney, \V. G. Bull. Mus. Compo Zool., vol. 4, July, 1878, p. 117.
 
Gratacap, L. P. Bull. An1er. Mus. Nat. Hist., vol. 14, art. 23, Dec. 3, 1901, p. 349.
 
Binney recorded a single undoubted specimen from San Mateo 
County, California. It is a common. form in some parts of Indiana and 
Ohio and apparently ,vas introduced accidentally. No subsequent col­
lection has been made. 
Species of Uncertain St,a,tus in Ca,lifornia, 
l)oubtflll fOl'lnS for the lTIOst part, have been olTIittec1 from the 
above list. ~Phese usually are foreign species incorrectly reported from 
(Jalifornia either through mixing of collections or misidentification. 
Among such may be mentioned: 
Achatina calHornica Pfeiffer, from South ~~merica, reported from Monterey,
California. 
Bulimulus californicus Reeve, from Mexico. 
Cochliop'a rowellii (Tryon) 
Tryon, G. W. Proc. Acad. Nat. Sci., Philadelphia, vol. 15 no. 3, May, 1863, p. 147, 
pI. 1, figs. 8, 9; [as Amnicola rowellii]. 
Stimpson, William. AlDer. .Tour. Conch., vol. 1, pt. 1, Feb. 25, 1865, p. 52. 
Pilsbry, H. A. Nautilus, vol. 19, no. S, Dec., 1905, p. 91. 
Rowell, .T. G. Nautilus, vol. 20, no. 1, May, 1906, p. 10. 
This species, originally described from Clear Lake, California and 
later stated to have come froln Baulinas [=Bolinas] Bay, in Marin 
County has been determined to be an inhabitant of Central America. 
l\1ixing of collections probably caused the error. Specimens from 
Bolinas Bay and labeled rowellii, originally a part of the Rowell collec­
tion, are now in the lTniversity of California collection; Mr. Allyn G. 
Smith states that they are IJaZudestrina, stearsiana. 
Columna californica Pfeiffer, from South America. 
Conus flavidus Lamarck 
Dal1, vv. H. Proc. U. S. Nat. Mus.• vol. 38. no. 1741, June 6. 1910, p. 227. 
A specimen in the TJ. S. National lVIuseum was sent from San 
Diego. Dall in referring to it stated that it was exotic. 
Crepidula fornicata Linnaeus. See under Ostrea virginica and Crepid1tla convexa 
gl((1..tca. 
Glandina albersi Pfeiffer, from Mexico; reported frorn Monterey, California. 
Helix heligmoidea d'Orbigny; a South Arnerican shell, reported froln Coloma, 
California. 
Helix sagraiana d'Orbigny; a South American shell. 
Helix sandiegoensis Lea, a nude name. 
Lymn,a,ea bom,bycin,a de Lunge 
Wood, W. M .. and Raymond, W. J. Nautilus, vol. 5, no. 5, Sept. 1891, p. 54; 
[San Francisco]. 
Baker. F. C. Chicago Acad. Sci., Sp. Publ.. no. 3, 1911, p. 462. 
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Baker stated that this name is a nomen nudum and, quoting Ray­
mond, he indicated that it was apparently inserted in the San Fran­
cisco list on the authority of Wood. Nothing further has ever been 
heard of it, although the specimens should be in the University of 
California collections where de Lunge's shells were apparently depos­
ited. 
Patula mazatlanica Pfeiffer, from Sonora, Mexico; reported from Lone Moun­
tain near San Francisco. 
Planorbis antrosus Conrad 
Hannibal, H. Proc. Malacological Soc., London, vol. 10, pt. 2, June 29, 1912, p. 160; 
[as Helisoma].
Keep, Josiah. West Coast Shells, 1935 Ed. by J. L. Baily, p. 282. 
The species has been recorded from Portland, Oregon and the 
Columbia and Fraser River systems. Specimens in the California 
Academy of Sciences labeled from Portland were collected by Henry 
Hemphill. It is probably an introduced fornl because it is found so 
extremely locally and so rarely. 
Polygyra 1Tlonodon (Rackett) 
Gratacap, L. P. Bull. Amer. Mus. Nat. Rist., vol. 14, art. 23, Dec. 3, 1901, p. 378; 
[as Stenotrema monodon]. 
It is interesting to note that Gratacap has recorded this eommon 
eastern and middle 'western shell (as Stenotrema) from the mouth of 
the Columbia River in Oregon. No subsequent note has been made 
of it so it appears to have been a transient visitor or probably a mis­
identification of P. germana, a common resident of the region. 
Pomatia buffoniana Pfeiffer, from Mexico; reported from Alameda County,
California. 
At various times Mexican oysters have been brought to California 
waters but there are no records to indicate that propagation was more 
than temporarily successful. More than one species was experimented 
with, probably Ostrea, chilensris Philippi and Ostrea iridescens Gray. 
(See Townsend, C. H. Report U. S. Fish Comm. 1889-1891 [1893J, 
p. 361 for detailed information). 
Two species of land snails are known to have been intercepted at 
California ports of entry recently. There are Helix lactea Muller on 
the authority of Dr. Storer, intercepted at San Pedro in December, 
1930 (fide George vVillett) ; and Helix vermiculata Muller, intercepted 
at San Francisco, August, 1930, and September, 1934. Specimens of 
the latter two shipments are in the California Academy of Sciences. 
There is no evidence that either species has so far been planted. 
Two species, Vertigo ovata (Say) and Cochlicopa lubrica (Muller) 
were once thought to have been introduced in California but the last 
and probably both have been collected in situations which make it 
certain that they are native residents of the state. 
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ITigs. 1, 2. Ostrea virgin1:ca Glnelin. IIypotype, No. 5841 (Calif. Acad. 
Sci. CoIL), from Cedar Keys, Florida. IIenry Hemphill, collector. 
Fig. 1, lower valve; fig. 2, upper valve. Length (fig. 1.), 97.0 mm.; 
(fig. 2),85.0 mm. 
Fig. 3. Mya arenaria Linnaeus. This specimen is a Syntype of Mya 
hemphillii Newcomb, left valve, No. 1370 (Calif. Acad. Sci. CoIL), 
collected by Henry Hemphill at Oakland, California. Length, 33.5 
mm. 
Fig. 4. Urosalpinx cinereus (Say). Hypotype, No. 5854 (Calif. Acad. 
Sci. CoIL), from oyster bed at .A.lameda, California. Henry Hemp­
hill, collector. \Jength, 28.5 mm. 
Fig. 5. Gernma gelnma (Totten). Hypotype, right valve No. 5833 
(Calif. Acad. Sci. Coll.) , collected by Henry Hemphill at Oakland, 
California. Length, 3.0 mIn. 
Fig. 6. Pteria sterna Gould. Hypotype, right valve, No. 5839 (Calif. 
Acad. Sci. CoIL), fronl Lower California. Length of hinge line, 
83.0 mm. 
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Fig.	 1. Modiolus dem1:ss1ls Dillwyn. IIypotype, right valve, No. 5840 
(Calif. Acad. Sci. CoIl.) , from San Francisco Bay, California. 
R. A. Coleman, collector. Length, 84.5 mm. 
Fig. 2. Phytia rnyosotis (Draparnaud). Hypotype, No. 5850 (Calif. 
Acad. Sci. Coll.), from San Mateo Point, San Francisco Bay, Cali­
fornia. G. D. Hanna, collector. Length, 7.5 mm. 
Fig. 3. Area transversa Say. Hypotype, left valve, No. 5831 (Calif. 
Acad. Sci. CoIL), from Punta Rassa, Florida. Henry Hemphill, 
collector. Length, 23.0 mIn. 
Fig. 4. Crepid1lla eonvexa glauea Say. Hypotype, No. 5855 (Calif. 
Acad. Sci. CoIL), from A.lameda, California. Henry Hemphill, 
collector. Length, 13.3 mm. 
Fig. 5. Ilyanassa obsoleta (Say). Hypotype, No. 5836 (Calif. Acad. 
Sci. CoIl.) , from San Francisco Bay, California. G. D. Hanna, 
collector. I-length, 20.8 mm. 
Fig. 6. Vivipara japOJ11:ea (von lVlartens). Hypotype, No. 5853 
(Calif. Acad. Sci. CoIL), fr<.nn I-Iavvaii. Length, 30.2 mm. 
Fig. 7. Vivipara m,alleata Reeve. Hypotype, No. 5846 (Calif. Acad. 
Sci. CoIl.) , from San Jose, California. Henry Hemphill, collector. 
Length, 30.0 mm. 
Fig. 8. Coehlieella ventr1:eosa (Draparnaud). Hypotype, No. 5857 
(Calif. Acad. Sci. CoIl.) , from Oakland, California. Henry Hemp­
hill, collector. Length, 12.3 mm. 
Figs. 9, 10. Helix asperso; Muller. Hypotype, No. 5852 (Calif. Acad. 
Sci. CoIL), from San Jose, California; collected by Mrs. Bush for 
IIenry Henlphill. Greatest diam. 32.5 lum. 
Fig. 11. Milax gagates (JYliiller). Photographic copy of original 
figure from Cooper, J. G., Proc. Acad. Nat. Sci., Philadelphia, vol. 
24, pt. 2, Sept. 3, 1872, pI. 3, fig. 1 B. Specimens from San Fran­
cisco and described under the name, Limax (A11~alia) hewstoni. 
Length when fully extended, about 60.0 mm. 
Fig. 12. Agriolimax agrestis (I-1innaeus). Photographic copy of 
figure from Binney, \V. G., Bull. 28, U. S. Nat. Mus., 1885, p. 
453, fig. 498. Length ,vhen fully extended, about 25.0 mID. 
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PLATE C 
Figs. 1,2. Astralium triu1nphans (Philippi). Hypotype, No. 5838 
(Calif. Acad. Sci. CoIL), fronl Japan. Greatest dianl. 62.0 mm. 
Fig. 3. Lyrnnaea colurnella Say. Hypotype, No. 5856 (Calif. Acad. 
Sci. CoIL), from Ontario, Canada. Length 15.3 mm. 
Fig. 4. Lymnaea auricular1:a (I-linnaeus). Hypotype, No. 5849 (Calif. 
Acad. Sci. CoIL), from Byron lIot Springs, Contra Costa County, 
California, G. D. Hanna, collector. Length, 26.9 mm. 
Figs. 5-7. Helix pisana lVluller. Hypotype, No. 5837 (Calif. Acad. 
Sci. CoIL), from La Jolla, California. G. D. Hanna, collector. 
Greatest dianl. 20.0 nlm. 
Figs. 8-10. Vitrea alliaria (Muller). IIypotype, No. 5848 (Calif. 
Acad. Sci. CoIL), from Europe. Greatest diam. 9.3 mm. 
Figs. 11-13. " H elicodisctts salmonensis" Hemphill. Hypotype, No. 
5851 (Calif. Acad. Sci. CoIL), fronl Salmon River, Idaho. Henry 
Hemphill, collector. Greatest diam. 4.6 nlm. 
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Figs. 1-3. Vitrea cellaria. (Muller). Hypotype, No. 5847 (Calif. Acad. 
Sci. CoIL), from Berkeley, California. Henry Hemphill, collector. 
Greatest diam. 11.5 mm. 
Figs. 4-6. Vit1~ea drapa'rnaldi (Beck). Hypotype, No. 5835. (Calif. 
Acad. Sci. CoIL), from England. Greatest diam. 10.9 mm. 
Figs. 7-9. "Zonites" limatulus 'Vard. Hypotype, No. 5834 (Calif. 
Acad. Sci. CoIL), from Ohio. Greatest diam. 5.0 mm. 
Figs. 10-12. Vallonia pulchella (Muller). IIypotypes, Nos. 5832, 
5832a, 5832b (Calif. Acad. Sci. CoIL), fronl Redlands, California. 
S. S. Berry, collector. Greatest dialn. (fig. 10, no. 5832), 2.3 I!lm. 
Figs. 13, 14. Ostrea laperousii Schrenck. Approximately one-half 
natural size. Hypotypes, Nos. 5929,5930 (Calif. Acad. Sci. CoIL), 
from Monterey Bay, California; Elkhorn Slough, Length (fig. 13), 
206.0 mm.; (fig. 14), 206.0 mm. 
Fig. 15. Tritonalia japonica Dunker. IIypotype, No. 7223 (Calif. 
Acad. Sci. CoIL), from Willapa Bay, Washington. Specimen 
received from Paul Bonnot, California State Division of Fish and 
Game. Length, 28.3 mm.. 
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RUST OF STONE FRUITS 
H. EARL THOMAS, RALPH A. GILMER, and C. EMLEN SCOTT, Division of Plant
 
Pathology, University of California
 
The rust of stone fruits caused by Tranzschelia pruni-spinosae 
(Pers.) Diet., is llotable for wide differences in severity from year to 
year on the same fruit variety or on different varieties or species in the 
same year and locality. For example, the disease was severe on peach 
ill the Sacramento Valley in 1925, 1926, and 1927, but mild in the 
next several years (8). This fluctuation is probably due largely or 
entirely to meteorological factors. During this entire period, however, 
no rust was found in that area on prune and other stone fruits, some 
of which are highly susceptible in other parts of the state. A number 
of similar observations have been made more recently in other dis­
tricts. At King City in 1934 almond trees were defoliated by rust at 
the end of July while adjacent Imperial prune trees were free from 
i"ust. In a lllixed planting at San Jose, California, in October, 1937, 
rust was abundant on French and Sugar prunes, and Tragedy plums, 
very slight on Lovell peaches (only a few affected leaves per tree), 
and none was found on adjacent almonds. On Royal apricots in this 
planting there was a considerable number of infections but nlost of them 
had produced only small necrotic flecks ,v-ith little apparent dalnage 
to the leaves. At Agne,,,, a fe\v ruiles distant, in the same year several 
peach varieties, including Alexander, Palora, and Peake, were rather 
severely affected and seemed to be quite as much so as French prune. 
It is of interest also that no rust has been found in the state o:n culti­
vated cherries (P. avirnrn) by the writer$ or apparently by earlier 
collectors (10, 12), although these are known to be susceptible in 
Europe (6). 
The wide differences in severity of the disease on different suscep­
tible kinds in the same planting and the same season suggest that some 
factors in addition to telnperature and humidity are involved. Some 
of the differences noted above may, of course, be due to differences 
between varieties of the same species of fruit trees. 
DIFFERENT FORNLS OF THE FUNGUS 
It has long been recognized that t,vo distinct forIns of the fungus 
may be separated on the basis of Inorphology and color of the teliospores 
(7, 9) and the prevalence of these forms recently has been studied in 
some detail (6) by Dunegan using Inaterial both from this country 
2nd abroad. Dunegan concluded that one of these forlns designated 
as typ1:ca appeared usually 011 vvild species of Pr'un1~s ,vhile the other 
designated as discolor "Tas the form commonly found on cultivated 
varieties. Some exceptions to this distribution "Tere noted. 
The writers have examined several dozen collections of the rust 
OIl various stone fruits from different parts of California and a few 
£rOlU the eastern United States in an effort to distinguish more than 
-----
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one morphological form anlong them. The urediniospores are quite 
variable in size and shape but a considerable nurrlber of measurenlents 
failed to reveal any consistent difference between collections, a eon­
elusion which is in agreement with those of rnost earlier students of 
this fungus. 
After some preliminary measurements of teliospores the relation 
between the width of the upper cell and that of the lo",ver cell was 
selected as a basis of comparison. Other differences are seen in the 
lighter color and relatively fe'" spines of the lower cell of the form 
discolor'. Measurements of several representative collections are sho,vn 
in Table 1. With a few exceptions, 50 spores were measured for each 
collection. It will be seen that while there is some variation in actl1al 
size of these spores, the 11pper cell in all collections listed from California 
is distinctly broader than the lower celL This seelns to be the case also 
Table 1. Average width (in microns) of upper and lower cells of teliospores 
of T. pruni-spinosae from different sources 
TJpper LowerFruit species Locality 
cell cellI 
P. armeniaca (apricot) OAmphell. Calif. 19.7 17.2 
P. communis (almond) Banning-, Calif. 25.1 20.6 
P. domestic-a (French Prune) Agnew, Calif. 20.6 17.4 
P. domestica (French Prune) Campbell, Dalif. 20.5 17.5 
P. domestic-a (French Prune) Fulton, Calif. 22.3 18.8 
P. domestica (Standard Prune) Live Oak, Calif. 2:0.7 17.5 
P. pennsylvaniea Tennessee 21.2 21.8 
P. persica (seedling) Sebastopol, Calif. 19.6 15.8 
P. persica ~Salway) ...!\.gnew, Calif. 20.8 17.4 
P. salicina ( Santa Rosa) ..Agnew, Calif. 20.3 17.7 
P. serotina Georgia 20.4 20.0 
for all other specimens examined froln the state. On the other hand, 
the two collections from wild prunus in Tellnessee and Georgia have 
upper and lower cells of almost exactly the same diameter. Dr. Julian 
H. l\iiller kindly forwarded the material from Georgia. It is con­
eluded that all the specimens from California exalnined by the writers 
belong to the fornl d1:scolor. This includes rust fungi on several wild 
species1 of prunus, most of them forwarded by C. O. Smith (12). Thlr. 
Smith has reached the saIne conclusion in sO"Llthern California with 
regard to prevalence of the forln discolor. J. C. Dunegan in a letter 
dated January 9, 1939, expressed the opinion that all of the 17 Cali­
fornia collections seen by him belonged to the variety discolor. 
It seemed then that different rnorphological fornls could not be 
found to explain the differences in behavior which had been noted. The 
next possibility appeared to be that of physiological forms, a question 
which does not seem to have been specifically studied with this fungus, 
1 The native species were found infected only under conditions of cultivation. 
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although there has been evidence (1) which suggests the existence of 
such forms. 
The procedure adopted here involved the inoculation of opposite 
halves of the same leaf with 2 collections of the fungus from different 
fruit species or localities. The inoculated leaves were detached from 
the plant and kept after inoculation floated on a sugar solution in 
glass dishes in the laboratory. Each figure in Table 2 represents 3 to 
G such leaves. 
It will be seen in Table 2 that with only 4 collections of the fungus, 
marked differences in pathogenicity were at once apparent. The differ­
PTICPS in these tests seem to be relat.ed more t.o the kind of fruit from 
which the inoculum was taken than to locality. 
Tab'le 2. Average number of infections on contrasted half leaves of oeach 
and French prune produced by strains of the fungus from different 
species and localities. 
Expt. Source of inoculum Tnfedions on peach Infections on prune 
Prunl', Snn JORe 0.25 RO.OO 
1 
Prune. Santa RORa 0.00 70.20 
Prune, San Jose 1.75 13.66 
2 
Peach, Linden 96.50 0.00 
Prune, Santa RORa 19.33 29.00 
3 
Peach, Linden 111.66 0.00 
Prune, Santa Rosa 0.25 106.00 
4 
Peach, Linden 60.60 0.00 
Prune, Santa Rosa 0.00 :77.50 
5 
Peach, Agnew 32.75 0.00 
Peach, Agnew 31.25 0.00 
6 
Peach, Linden 23.75 0.00 
In other tests using whole detached leaves, urediniospores from 
prune gave strong infection on prune, moderate on plum, slight on apri­
cot and none on almond, cherry and peach. Aeciospores from culti­
vated anemone, the alternate host of this rust fungus, growing beside 
a prune orchard gave similar results. Spores from peach gave strong 
infection on peach, slight on apricot and plum and no infection on 
prune, almond and cherry. Scott and Stout (11) secured some infec­
tion on all the above stone fruits except cherry with spores from 
anemone grown in 1931 in the same nursery as those mentioned above. 
Some of these results suggest that still other physiological forms may 
be present where almond and apricot are severely affected by rust. 
OVERWINTERING OF THE FUNGUS 
In some situations the teliospores are regarded as the means of over­
wintering and no doubt these are of importance where Ranunculaceae 
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are present in abundance to serve as the alternate hosts. Teliospores 
collected on Sugar prune leaves at San Jose on February 2, 1938, ger­
minated rather freely in water in the laboratory. Germination was com­
pleted in less than 20 hours. 
It has been suggested by several workers in other countries (1,3,5,7) 
that the fungus may survive from year to year entirely in the anemone 
or Hepatica. With this in mind, anemone bulbs from infected plants 
grown at San Jose were planted in a greenhouse by L. M. Massey at 
Ithaca, New York, in the autumn of 1933. He reported in a letter of 
December 15, 1933, that all the plants were perfectly healthy. A similar 
observation made in Oregon in 1930 is reported by Frank P. McWhorter 
and Howard P. Barss in letters dated in December, 1938. In this case 
the infected plants were moved from the vicinity of infected prune 
trees to a rust-free site out of doors. 
It is still possible that the fungus might persist in plants which are 
not removed from the soil and dried. With this in mind, 35 young 
infected plants were lifted in February and March, 1938, at San Jose 
and planted at once in pots out of doors at Berkeley. Some rust was 
present on these up to May 6 or later but all the leaves which were 
present from the beginning of August to the end of Decerrlber seemed 
entirely free of any visible rust. However, on January 12, 1939, a few 
pycnia of the fungus were found on each of eight plants mostly on 
young leaves which had not yet unfolded. It is possible of course that 
these plants became reinfected in the early winter of 1938-39 but rather 
improbable since no spontaneous infection was seen in this locality 
either on anemone or species of Prunus. The persistence of the fungus 
in the anemone under certain conditions is further indicated by unpub­
lished studieS' of J. T. Barrett ,vho finds the mycelium of the fungus 
well down in the crown of infected plants. 
In this State, however, the rust on anemone has been reported (11) 
from only one locality and only one other case is known to the writers. 
(Unpublished notes of J. rr. Barrett based on material collected in Ven­
tura County in 1916.) The fungus also often fails to produce teli­
ospores notably on the peach (8). This spore form therefore seems to 
be of minor importance in the life cycle of the fungus on stone fruits in 
California. It may, however, be a considerable problem locally in the 
culture of anemone. 
There can be little doubt that the twig infections are important in 
overwintering the fungus in peach orchards (8, 10). There is some 
doubt, however, as to the time when twig infection takes place and this 
is of importance in relation to the value of early winter spraying for 
the control of the disease on peach. Earlier work (8) indicated that 
twig infections in the Sacramento Valley take place in late autumn. It 
is a fact borne out by many observations that the leaves are highly sus­
ceptible almost to the time of defoliation-as late as mid-October at 
Sebastopol in 1935 and early November at Agnew in 1937. Maturing 
rust pustules were found at Sebastopol on November 8, 1934, on peach 
twigs produced the same year. Several attempts were made fronl early 
October to mid-December, 1938, and a few at other times to infect the 
stems of potted seedling peach trees. The results were negative up to 
the end of April, 1939. 
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Since twig infections have not been found on the other comlTIonly 
cultivated stone fruits it seems certain that the fungus survives in some 
other way on these plants. It has often been suggested that the 
urediniospores lodged on the bark or buds may survive the winter (5). 
The evidence for this seems to be mostly circumstantial but germina­
tion of urediniospores has been reported several months after the time 
of collection (3, 4). Urediniospores were found in considerable num­
bers around the buds of prune at San Jose and peach at Sebastopol 
toward the end of January, 1939. The prune trees had received a dor­
mant oil spray and vvhether for this or some other reason, all the spores 
from prune seemed to be degenerating. Some of those from peach, 
however, were normal in appearance. No certain germination was 
obtained from these in a single attempt in the laboratory. 
A more tangible means of overwintering in some areas is the 
infected leaves which remain attached to the tree and alive until ne\v 
leaves appear in the spring. This was found to be an iUlportant factor 
in rust of apricot in southern California (2) as early as 1915. This was 
especially true where trees had been pruned early in the fall resulting 
in new growth which persisted through the winter. 
One of the writers made a similar observation in 1934 in San Luis 
Obispo County where one of two adjacent blocks of Royal apricot had 
been pruned in September 1933 while the other was pruned after the 
trees became dormant. The trees in the first block developed new leaves 
after pruning which became infected and persisted through the winter. 
Infection in this block was so early and severe as to cause practically 
complete loss of the 1934 crop, while the trees in the second block held 
the leaves long enough to mature a normal crop. 
In an almond orchard at King City which is often severely affected 
there is evidence that same infected leaves are present on the trees 
throughout the winter even ,vithout the stinlulus of early pruning. 
DISCUSSION 
The breeding of stone fruit varieties with less requirenlent for 
winter rest will probably be accompanied by an increase of survival of 
the fungus over winter on living leaves in the warmer districts. There 
are already planted a' considerable number of trees of ornamental 
peaches and other kinds of Prunes which carry considerable foliage 
through the warmer winters near the coast. For example, flowering 
peach trees in Berkeley in mid-January, 1939, had up to one-fourth or 
one-third of the 1938 leaves still alive, and the flowers began to open 
on some of these at the end of January. 
The existence of two or more distinct physiological fornls of the 
fungus in the state is of importance in any breeding program whieh 
looks tovvard the development of rust-resistant varieties. A thorough 
test of any such ne,v variety will involve either growing it in many' 
different localities or inoculating it with collections of rust from at 
least several sources. 
SlJMMARY AND CONCLUSIONS 
The evidence to date indicates that only one discolor of the two 
known morphological forms of Tranzschelia pruni-spinosae is present ill 
the orchards of California. 
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Inoculation with urediniospores fronl peach and prune on con­
trasted half leaves of both peach and prune demonstrated the presence 
in central California of at least two distinct physiological forms of the 
fungus. 
The evidence indicates that .three ways of overwintering of the 
fungus are important in California orchards: (a) Twig cankers on the 
peach, (b) Urediniospores on the bark of the tree or in other sheltered 
places, (c) Infected leaves which remain alive and attached to the tree 
throllgh the winter. Rust on cultivated anemone may be severe but is 
seldom found in California and seems to be of little importance in the 
infection of fruit trees. 
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ERIOPHYID STUDIES V 
H. H. KEIFER
 
State Department of Agriculture, Sacramento
 
Eriophyid Studies IV was issued in the Bul. Cal. Dept. Agr., Vol. 
28, p. 223, Apr. 21, 1939. The present installment brings up to 78 
the number of species figured in. this series. 
Since a number of mites have been received for determination, it 
becomes necessary to discuss methods of satisfactorily shipping Erio­
phyids for identification purposes. As the mites are prepared for micro­
scopical examination in Berlese fluid, the object is to convey them in 
such a nlanner that they will prepare properly in this fluid. It has 
not been possible as yet to reclaim Eriophyid mites from alcohol. 
Therefore, do not use alcohol. Those collecting mites who are near 
enough to Sacramento to permit m.ail reaching here within 48 to 60 
hours can send portions of the infested plant in a fresh condition. 
Do not wrap in wet paper, as excess moisture causes the Inites to bog 
down and become hard to find and handle. 
Under some conditions, especially in well populated leaf or stem 
galls, numerous individuals will mummify without crawling away. 
These make excellent mounts. 
For general use the best preserving fluid is about 5% Chloral 
I-Iydrate in water. Mites will usually remain in a reclaimable condi­
tion in this solution indefinitely. 
Eriop,hyes brevitarsus Fockeu, 1890 
Fockeu; Rev. BioI. Nord. France, Vol. 3, p. 3, 1890.
 
Hodgkiss; Ins. of N. Y., Cornell Agr. Exp. Sta., Mem. 101, p. 1077, Jan. 1928.
 
Nalepa, Marcellia, Vol. 25, p. 84, 1929.
 
This mite is mentioned to shovv the use of brevitarstts beginning 
1890. The typical form of the species is found on Alnus glutinosa Gart., 
where it forms an Erineum. 
Eriophyes bra,chytarsus Keifer, new name 
Eriophyes brevitarsus Keifer, Bul. Cal. Dept. Agr., Vol. 28, No.3, p. 224, April 
21, 1939. 
This new name is here given to the leaf purse-gall mite of Califor­
nia black walnut, since the first nanle given to the species proves to be 
a homonym as shown above. 
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Eriophyes wisteriae Keifer, new speCIes
 
Plate LXVIII
 
Female 165-180 microns long, 40 microns thick, wormlike, light yellowish­
white. Rostrum 33 microns long, bent down. Shield 27 microns long, 24 microns 
wide, the disc indistinctly flattened and oval. sides with a band of fine granula­
tions; dorsal tubercles 13.5 microns apart, slightly ahead of rear nlargin, dorsal 
setae 12 microns long, projecting cephalad. Forelegs 26 microns long, patellar seta 
18 microns long, tibia 5.5 microns long, tarsus 5.5 microns long, claw 6.5 microns 
long, knobbed, featherclaw 5 rayed. Hindlegs 23.5 microns long, patellar seta 
6 microns long, tibia 4 microns long, tarsus 5 microns long, cla~T 8.5 microns long. 
Anterior coxae indistinctly separated; coxal seta III 28 microns long. Abdomen 
with 64-67 rings; some ventrad reduction in ring number. Lateral seta above 
genital seta, 9 microns long, on about ring 6; first ventral seta 29 microns long, 
on about ring 19; second ventral 3 microns long, on about ring 34; third ventral 
16 microns long, 5 rings from rear; caudal seta about 45 microns long; accessory 
seta absent. Fenlale genitalia 19 microns "vide, 12 microns long, coverflap with 
10-12 ridges, seta 3 microns long.
Male not seen. 
Type locality: Balboa, California. Collected: Mar. 28, 1939. The 
mites were found in material sent in by Earl Gamm,on. Host: Wisteria 
sp. Relation, to host,: The nlites were taken froln the buds. Type 
slide: So designated, bearing the above data. Paratype slides: Three 
in nunlber, bearing the above data. 
This mite is characterized by the forward directed shield setae, 
the shield pattern, the minute second ventral seta, and the lack of an 
accessory seta. It is similar to the boxwood Inite. Eriophyes canestrin'i 
Nal. 
Eriophyes va,ccinii Keifer, new species 
Plate LXIX 
Felnale 185-210 microns long, 57 microns thick, wormlike, ·whitish. Rostrum 22 
microns long, bent down. Shield 25 microns long, 45 microns wide, pattern indis­
tinct, the submedian lines indicated to rear; side with a band of tubercles; dorsal 
tubercles 20 microns apart, on rear margin; dorsal setae 25 luicrons long, project­
ing caudad. Legs short and chunky. Forelegs 23 microns long, patellar seta 20 
microns long, tibia 4.5 microns long, seta missing, tarsus 5.5 microns long, claw 
5.75 microns long, slightly knobbed, featherclaw 6 rayed. Hindlegs 20 microns 
long, patellar seta 8 microns long, tibia 4 microns long, tarsus 4.5 n1icrons long,
claw 9 microns long. Coxae contiguous, setae I near apex of fore coxae; coxal seta 
III 30 luicrons long. Abdomen with about 65 rings. There is considerable ventrad 
ring reduction. Lateral seta above genital seta, 19 microns long, on about ring 7; 
first ventral seta 33 microns long, on about ring 20; second ventral 35 microns 
long, on about ring 35; third ventral 13 microns long, rather stout, 6 rings from 
rear; caudal seta about 40 microns long; accessory seta absent. Female genitalia 
18 microns wide, 11 microns long, coverflap with about 10 ridges, seta 13 nlicrons 
long. 
Male 150-170 microns long, 40 microns thick. Male genitalia 17 microns wide, 
11 microns long, seta 7 microns long. 
Type locality: Atkinson, N. C. Collect,ed: Mar. 15, and Apr. (15~), 
1939, by W. H. IVloon for H. G. Huntington. Host: 11accinium hybrid 
variety Rancocas. Relation to host: the mites were collected in the 
flower buds where they cause a "red blistered unnatural appearance." 
Type slide: Of mites taken during April and the property of the 
U. S. Bureau of Entomology. Pa,rat,ype' slides: Six in number, vvith 
either of the above dates, and half returned to the Bureau. This 
mite has been studied through the kindness of Dr. C. F. W. Muese­
beck, and the mites bear U. S. Bur. Ent. lot No. 39-3366. The species 
seems to have a facies all its own and is somewhat suggestive of the 
pine mite, Phytoptus pini Nal. The short chunky legs with the fore­
tibial seta missing are perhaps the most characteristic features of the 
species. 
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Eriophyes ceanothi Keifer, new species
 
Plate I.JXX
 
Female 120-145 microns long, 38 microns thick. body wormlike, yellow to 
orange. Rostrum 28 microns long, bent down. Shield 26 microns long, 2~ microns 
wide, with broken lines in disc and sides covered with microtubercles; dorsal 
tubercles 20 microns apart. on rear margin, dorsal setae 20 microns long, project­
ing caudad. Forelegs 29 microns long, patellar seta 24 microns long, tibia 6.75 
microns long, trasus 6.5 microns long, claw 7.5 microns long, knobbed. feather-claw 
5 rayed. Hindlegs 25 microns long, patellar seta 8.5 microns long, tibia 5.5 microns 
long, tarsus 6 microns long, claw 7.5 microns long. Anterior coxae contiguous.
Coxal seta III 31 microns long. Abdomen with 63-67 rings, some ventrad reduc­
tion in ring number. Lateral seta above genital seta 20 microns long, on about 
ring 8; first ventral seta 35 microns long, on about ring 22; second ventral 13 
microns long, on about ring 40; third ventral 22 microns long, 5 rings from rear; 
caudal seta 50 microns long, accessory seta present. Female genitalia 17.5 microns 
wide, 11 microns long, coverftap with 10-12 ridges, seta 13 microns long.
Male not seen. 
Type locality: Crater Lake, Oregon. Collected: October 13, 1938, 
by M. L. Jones of this Department. Host: Ceanothus valutinus Dougl. 
Tobacco Bush. Relation to host: These mites form small lower sur­
face bead galls on the leaves. These small galls are not embedded 
in the leaf tissue but project below. They are most often found in 
colonies and are numerous where found. However, most of the 
galls contain no miteR. Type slide: So designated, of mites with the 
above data. Paratype slides: Five slides so designated with above 
data. These galls were observed as numerous on this host at Fallen 
Leaf Lake, El Dorodo County, July 28, 1938. Mrs. Iris Savage also 
found numerous galls on this plant at Donner Lake. This is the 
first mite described from Ceanothus. The species is allied to Eriophyes 
fimts Cotte, E. essigi Hassan, etc. 
Eriophyes heterothecae Keifer, new species 
Plate LXXI 
Female 150-160 microns long, 45 microns thick, spindleform, light yellow.
Rostrum 21.5 microns long, curved down. Shield 25 microns long, 35 microns wide, 
median line broken, other lines distinct, sides lined and granular; dorsal tubercles 
21.5 microns apart, on rear margin; dorsal setae 26 microns long, projecting caudad. 
Forelegs 28 microns long, patellar seta 25 microns long, tibia 6 microns long, tarsus 
7.5 microns long, claw 10.5 microns long, tapering, feather-claw 4 rayed. Hindlegs
23 microns long, patellar seta 10 microns long, tibia 3.5 microns long, tarsus 6 
microns long, claw 10 microns long. Sternal line slightly forked; coxal seta lIT 30 
microns long. Abdomen with about 6.0 rings, there being some ventrad reduction; 
the microtubercles are spiniferous. Lateral seta a little behind genital seta, 14.5 
microns long, on about ring 8; first ventral seta 35 microns long, on about ring 19 ; 
second ventral 8.5 microns long, on about ring 36; third ventral 18.5 microns long, 5 
rings from rear; caudal seta 45-50 microns long; accessory seta present. Female 
genitalia 21 microns wide, 13.5 microns long, cover-flap with 10-12 ridges, seta 8.5 
microns long. 
Male not studied. 
Type locality: EI Monte, Calif. Collected: April 25, 1939, by 
V. E. Williams. Host: Heterotheca grarndifiora Nutt., Telegraph weed. 
Relation to host: rrhe mites are found at the leaf bases and in the 
hairs. Type slide: So designated, with the above data. Paratype 
slides: Five in n\lmber, so designated, with the above data. 
This species differs from spinulifer-a and haplopappi by having a 
four-rayed feather-claw. I am indebted to V. E. Williams for sending 
me the material. 
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Eriophyes ha,plopa!ppi Keifer, new species 
lllate LXXII 
Female 125-150 microns long, 40-55 microns thick; light yellowish, rather thick 
spindleform. Rostrum 25 microns long, projecting down. Shield 25-30 microns long, 
35-45 microns wide, median line visible to rear, admedian lines complete, submedian 
indistinct, a pair of lateral lines and lateral granular hand; dorsal tubercles 24 
microns apart, on rear margin; dorsal setae 15 microns long, projecting caudad. 
Forelegs 26 microns long, patellar seta 20 microns long, tibia 5 microns long, tarsus 
8.5 n1icrons long, claw 10 microns long, knobbed, feather-claw 5 rayed. Hindlegs 
45 microns long, patellar seta 8 microns long, tibia 3.5 microns long, tarsus 8.5 
microns long, claw 9.5 microns long. Coxae with short unforked sternal line; coxal 
seta III 32 microns long. Abdomen ·with 50-55 rings, some ventrad reduction; the 
microtubercles are each produced into a short spine. Lateral seta above genital 
seta, 18 microns long, on about ring 9; first ventral seta 33 microns long, on about 
ring 20; second ventral 11 microns long, on about ring 32; third ventral 19 microns 
long, 5 rings from rear; caudal seta about 50-55 microns long; accessory seta 
present. Female genitalia 22 microns wide, 14 microns long, coverflap with 10-12 
ridges, seta 20 microns long.
Male 110-130 microns long, 40 microns thick. l\iIale genitalia 20 microns wi(]e, 13 
Inicrons long, seta 13 microns long. 
Type locality: Harbor City, Los Angeles, California. Collected: 
Apr. 6, 1939, by L. E. lVlyers. Host: .Haplopappus venetus I-I. J3. K. 
(Isocoma veneta). Relation to host: The plant is an Asteraceous com­
posite with viscid leaves and stems. The newer and the terminal 
leaves are more sticky than those at the base of the current gro\vth. 
The mites can not, therefore, inhabit the terminal buds and are 
found near the base of the current growth in the axils of the leaves, 
where there is a minimum of viscidity. rfhe mite is a bud-mite and 
lives concealed. It does no apparent damage. TyPe slide: So desig­
nated, of mites bearing the above data. Paratype slides: Three in 
number, as above. 
This species is very similar to Eriophyes sp1inulifera K. and 
heterothecae. It is, however, more robust, smaller with usually 
shorter setae, and with a slightly different shield design. The spinules 
are hard to discern except edge-wise. I arn indebted to L. Emory 
Myers for sending me these mites. 
Eriophyes calibac.charis Kiefer, new species 
Plate LXXIII 
Female 180-200 microns long, 50 microns thick, wormlike, light yellow. Rostrum 
55 microns long, bent down. Shield 30 microns long, 44 microns wide, median line 
short, admedians and submedians distinct; sides granular; dorsal tUbercles 26 
microns apart, on rear margin; dorsal setae 30 microns long, projecting caudad. 
Forelegs 30.5 microns long, patellar seta 21.5 microns long, tibia 7 microns long,
taTsus 8 microns long, clavv 7 microns long, knobbed, featherclaw 5 rayed. Hindlegs
27 microns long, patellar seta 11 microns long, tibia 5.5 microns long, tarsus 7 
microns long, claw 7.5 microns long. Sternal ridge faintly forked; coxal seta III 
36 microns long. Abdomen with 50-53 rings, the microtubercles acuminate, forming 
a short spine; dorsal rear with less distinct microtubercles. Lateral seta above geni­
tal seta 27.5 microns long, on about ring 6; first ventral seta 20 microns long on 
about ring 15; second ventral 4 microns long, on about ring 28; third ventral '23.5 
microns long, 6 rings from rear; caudal seta 53 microns long; accessory seta present.
Female genitalia 22.5 microns wide, 16 microns long, cover-flap with about 10 ridges
seta	 9 microns long. ' 
Male 160-170 microns long, 50 microns thick. Male genitalia 20.5 microns wide 
16.5 microns long, seta 9 microns long.	 ' 
Type locality: Palo Alto, Calif. (Stanford University Cam,pus). 
Collected: Apr. 15, 1939, by the writer. Host: Baccharis pilularis D. 
C., Chaparral Broom. Relation to host: The new growth of Chaparral 
Broom is somewhat viscid, so the mites must remain on the lo\ver 
part of this new gro\vth. They are found in the leafaxils around 
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the buds. Type slide: So designated, with the above data. Para­
type slides: Two in number, with the above data. 
This mite does not seem to be close to the a1'ternis'':ae complex, 
though it is of the same general type. The shield pattern and micro­
tubercles are likely the most characteristic features in this case. 
FIG. 7. Leaf Erineum on Artemisia cali/ornica caused by Eriophyes
paracali/ornicus. 
Eriophyes paracalifornicus Keifer, new species 
Plate LXXIV, Fig. 7 
Female about 200 microns long, 40 microns thick, wormlike, light yellowish.
Rostrum 20 microns long, somewhat bent down. Shield 24 microns long, 32 microns 
wide, median line broken or entire, admedian and submedian lines strong; sides with 
some short dashes; dorsal tubercles 20 microns apart, on rear margin; dorsal setae 
42 microns long, projecting caudad. Forelegs 26 microns long, patellar seta 24 
microns long, tibia 5.5 microns long, tarsus 8.5 microns long, claw 8.5 microns long,
slightly knobbed, featherclaw 4 rayed. Hlndlegs 22.5 microns long, patellar seta 
13.5 microns long, tibia 4.5 microns long, tarsus 7.5 microns long, claw 8.75 microns 
long. Sternal line slightly forked; coxal seta III 28 microns long. Abdomen with 
about 70 rings, some ventrad reduction, the mlcrotubercles slightly conical and 
pointed. Lateral seta above genital seta, 12 microns long, on about ring 9; first 
ventral seta 45 microns long, on about ring 22; second ventral 12 microns long, on 
about ring 37; third ventral 20 microns long, 7 rings from rear; caudal seta 73 
microns long; accessory seta present. Female genitalia 17 microns wide, 11 microns 
long, coverllap with no ridges, seta 12 microns long.
Male 180 microns long, 38 microns thick. Male genitalia 14.5 microns wide, 11 
microns long, seta 12 microns long. 
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Type loca,lity: Berkeley, Calif. Collected,: May 3, 1939, by the 
writer. Host: Arten~isia californica Less. Relation to host: The mite 
forms hairy thickenings on the leaflets. These thickenings have one 
or more brownish centers. The mites live among the hairs. Typ,e 
slide: So designated, with the above data. Pa,ra,t,ype slides: One slide, 
"rith the above data. Specimens are also on hand from Westwood, 
Los Angeles, Calif., collected in galls Apr. 16 by Nathan Stahler. 
Three paratype slides are with this latter data. 
In 1910 H. V. M. Hall described a Inite as Eriophyes californicus 
from this Arternisia and ascribed to it the formation of the above 
described leaf galls. The figure and description of this mite, while 
leaving much to be desired, indicates that it is a Paraphytoptus. 
Accordingly, the Paraphytoptus collected on this host at Berkeley is 
considered as the species californicus, and is treated further along in 
this paper. ~"'his situation then has left the true gall former unde­
scribed up to the present. 
This gall former is in the arte'n~isiae group of species. It differs 
from neoartemisiae Keifer partly by the shield pattern, also by the 
tuberculation on the dorsal rear, and the sInooth female genital 
coverflap. 
Eriophyes drac:unculi Keifer, new species 
Plate LXXV 
Female 220-270 microns long, 40-55 microns thick, light yellowish, wormlike. 
Rostrum 20 microns long, projecting forward and a little down. Shield 26 microns 
"long, 29 microns wide, median line present to rear; adnledian lines complete, first 
submedian lines about ~ length of admedians; side with lines and dashes; dorsal 
tUbercles 16 microns apart, on rear margin; dorsal setae 48 microns long, projecting 
caudad. Forelegs 30 microns long, patellar seta 25 microns long, tibia 6.75 microns 
long, tarsus 10 microns long, claw 10 microns long, slightly knobbed, featherclaw 
4 rayed. Hindlegs 27 microns long, patellar seta 7 microns long, tibia 5.5 microns 
long, tarsus 7.75 microns long, cIa\v 10 Inicrons long. Sternal line unforked ; coxal 
seta III 36 microns long. Abdomen with 70-80 rings, principal reduction ventrad, 
microtubercles somewhat conical but apparently not acuminate. Lateral seta a little 
behind genital seta, 15 microns long, on about ring 8; first ventral seta 37 microns 
long, on about ring 20-23; second ventral 12 microns long, on about ring 37-41; 
third ventral 20 microns long, about 7 rings from rear; caudal seta 83 microns long; 
accessory seta present. Female genitalia 16 microns wide, 11 microns long, cover­
Hap with 8-10 ridges, seta 12 microns long. 
Male not studied. 
Tlype locality : Near Big Bear Lake, San Bernardino County, C'alif. 
Colle'cted: October 12, 1938, by the writer. Host: Arternisia dracun­
culus L. Rlelation to host: The mites produce a severely stunted and 
thickened condition of the shoots, forming a ball-like structure, set 
thickly with aborted leaves and flowers. Typ,e slide: So designated, 
of mites with the above data. Paratype, slides: Four in number, as 
above. There also are many mites in the preserving jar. 
There are two forms of mites in this series, a larger more robust 
type and a smaller, more slender form. The side view, dorsal view 
of shield, featherclaw and genitalia are from the latter type, vvith 
the relnainder from the larger type. The markings and other con­
siderations are the same. This is another species projected into the 
artemisiae complex. It is distinct from other California forms 
examined by the writer. Eriophyes artemisiae subtilis Nal. fornls simi­
lar galls on Artemisia calnpestris L. in Europe. 
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Eriophyes neocynarae I{eifer, new species 
PIate LXX·VI 
Female about 160 microns long, 50 microns thick. Robust, wormlike, light 
yellow. Rostrum 26 microns long, rather small, projecting downward. Shield 35 
microns long, 40 microns wide, disc with 3 central lines, the sides strongly granulate 
with a central whorl. Dorsal tubercles 26 microns apart, on rear margin; dorsal 
setae 54 microns long, projecting backward. ]~orelegs 40 microns long, patellar seta 
30 microns long, tibia 10 microns long, tarsus 11.5 microns long, claw 10.5 microns 
long, knobbed, featherclaw 6 rayed. Hindlegs 38 microns long, patellar seta 18 
microns long, tibia 8 microns long, tarsus 10 microns long, claw 12 microns long. 
Sternal line 'weakly forked behind. Coxal seta III 58 microns long. Abdomen with 
about 100 rings, the rings decrease a little in number dorsad, with the dorsal rings 
to the rear becoming broader and with elongate finer microtubercles, the caudal 
microtubercles as fine striae slightly produced as spines. Lateral seta above genital 
seta, 26 microns long, on about ring 13; first ventral seta 85 microns long, on about 
ring 34; second ventral 24 microns long, on about ring 58; third ventral 24 microns 
long, 6 rings from rear; caudal seta 115 microns long; accessory seta present. The 
third ventral seta is unusually strong. Female genitalia 25 microns wide, 16 microns 
long, coverflap with about 24 ridges, seta 23 microns long. 
Male about 150 microns long, 40 microns thick. Male genitalia 20 n~icrons wide, 
13 microns long, seta 13 microns long. 
Type locality: Colma, San Mateo County, Calif. Collect,ed: Feb. 
12, 1939, by the writer. Host: Cynara scolymus L., Artichoke. Rela­
tion to hostl: The mites are vagrants among the hairs on the under­
sides of the leaves. They cause no apparent damage. Type slid,e: 
So designated of nlites with the above data. Paratype slides: Four 
in number, with the above data. 
The species is characterized by the whorl on the shield sides, the 
striations on the female coverfiap and the extra strong third ventral 
seta. It leads a Paraphytop1tus type of existence and show's some 
ventrad increase in rings especially caudad. The European E. cynarae 
Corti is said to have 70 body rings, a 5-rayed featherclaw, and about 
12 ridges on the female coverfiap. These would seem to be sufficient 
differences. The new species probably came over to artichoke in 
California from some other related Composite. 
Eriophyes malpighian,us (C. & M.) 
Plate LXXVII 
Canestrini and Massalongo-Bul. Soc. Veneto-Trent. Vol. 5, p. 127, 1893. 
Nalepa-Zoologica, Vol. 24, p. 224, 1911. 
Nalepa-1V[arcellia, Vol. 25, p. 95, 1929. 
Female 140-160 microns long, 35 microns thick, whitish, elongate, spindleform. 
Rostrum 29 microns long, projecting down. Shield 29 microns long, 32 nlicrons wide, 
prominently arched, median, admedian and submedian lines distinct in disc with inter­
spersed fine lines; sides heavily granulate; dorsal tubercles and setae missing. Fore­
legs 27-29 microns long, patellar seta 21 microns long, tibia 7.5 microns long, tarsus 
6.5 microns long, claw 6 microns long, slightly knobbed, featherclaw 5 rayed. Hind­
legs 24 microns long, patellar seta 4.5 microns long, tibia 6 microns long, tarsus 6.5 
microns long, claw 7 microns long. Anterior coxae touching; coxal seta III 21 
microns long. Abdomen with about 70 rings, the rings rather narrow with proba,bly 
more dorsad than ventrad reduction; the microtubercles small. Lateral seta rather 
high and a little ahead of genital seta; 17 microns long, on about ring 6; first ventral 
seta 60 microns long, on about ring 21; second ventral 6 microns long, on about 
ring 38; third ventral 12 microns long, 5 rings from rear; caudal seta 35-40 microns 
long; accessory seta absent. Female genitalia pushed up closer to coxae than usual, 
somewhat projecting, 22 microns wide, 11 microns long, coverflap with 18-20 partly 
broken ridges, seta 5.5 microns long. 
Male not studied. 
Locality: Sacramento, Calif. Collect,ed,: Apr. 6, 21 and 27, 1939, 
by the writer. Host: La~tr~ts nobi'lis L. R,ela,tion to host: The mites 
were found in the buds where slight browning may occur. They are 
<:;aid to deform the flowers. 
This mite is kno,vn from the Mediterranean region, where it was 
originally described. Nalepa's account of it in the Zoologica is at 
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variance with the present description: the mite there described is 
stated to be longer, has more body rings, and but a 4-rayed feather­
cla"\\T. These are important differences and ,vould constitute ample 
grounds for specific separation if they can not be changed by further 
study. The lack of dorsal shield setae and the type of shield pattern 
agree, however, as does the host. The female genitalia of this mite 
are similar to those of Garnmaphytoptus camphorae K. This latter 
mite by standard characters should have nothing in common with 
1nalpighianus except that its host, Camphor, is also in the Lauraceae. 
rrhus we have another case of either true relationship or very peculiar 
convergence. It should be noted that the figures of the anterior 
apodeme of the female genitalia (API) in both malp'1:ghianus and 
cam,phorae are of the style they are because the genitalia are s:ome­
,vhat projected from the body surface, giving the apodeme a more 
vertical position. 
Eriophyes m,aignolia,e I(eifer, ne,v speCIes 
Plate LXXVIII 
Female 170-210 microns long, 50 microns thick. Somewhat elongate, worm­
like, pinkish to yellow-pink. Rostrum 42 microns long, bent down. Shield 37 microns 
long, 43 microns wide; disc with admedian lines outcurved posteriorly, two definite 
submedian lines present; sides granular; dorsal tubercles 22 microns apart, on rear 
margin; dorsal setae 16 microns long, projecting caudad. Forelegs 34 microns long, 
patellar seta 27 Inicrons long, tibia 6.5 microns long, tarsus 8.5 microns long, claw 
8.5 microns long, tapering, featherclaw 6 rayed. Hindlegs 33 microns long, patellar 
seta 13 microns long, tibia 6.5 microns long, tarsus 8 microns long, claw 9 microns 
long. A short sternal line present; coxal seta III 35 m.icrons long. Abdomen with 
70-75 rings. There is ring reduction both dorsad and ventrad; it seems to be strong­
est dorsad, especially toward the rear. Lateral seta above genital seta, 20 microns 
long, on about ring 7; first ventral seta 40 microns long, on about ring 21; second 
ventral 39 microns long, on about ring 39; third ventral 25 microns long, 6 rings 
from rear; caudal seta 60 nlicrons long; accessory seta present. Female genitalia 
22 microns wide, 12 microns long, coverfiap with about 7 ridges and a deep notch, 
seta 13 microns long. 
Male not seen. 
Type locality: Sacranlento, Calif. Collect,ed: Mar. 2, 3 and 4, 
1939, by the ,vriter. Host: Ma,gnolia fras,eri Walt. Relartion to host: 
The mites were collected from the hairy flo,ver buds just previous to 
bud opening. They ,vere on the surface at the base of the hair" 
No damage was noted. Typ,e slide: With above data, collected on 
Mar. 3, 1939. Paratype slides: Six in number, as above. 
The mite is quite variable iI'l ring number from the dorsal to the 
ventral side. Some specimens appear similar to Paraphytoptus. The 
habitat of this mite in the surface hairs is similar to the habitat of 
Paraphytoptus species on C0111posites. The diverging submedian shield 
lines, unusually long second ventral seta, and deeply notched female 
genital coverflap also characterize this mite. This is the first Erio­
phyid listed from Magnolia. 
Paraphytoptus californicus (llall) 
Plate LXXIX 
Hall, H. V. 1V1:., Pomona Jr. Ent., Vol. 2, No.3, p. 280, Sept. 1910, as Eriophyes 
californicus. 
Hall, Pomona JT. Ent., Vol. 3, p. 55, 1911, as Paraphytoptu8 californicus. 
Essig, Insects Wn. N. Am., p. 49, 1926, as Phyllocoptes californicus. 
Nalepa, Marcellia, Vol. 25, p. 157, 1929, as Paraphytoptus californicus. 
Female 150-180 microns long, 40-45 microns thick; somewhat wormlike, light 
yellow to amber. Rostrum 26 microns long, bent down. Shield 24 microns long, 35 
n1icrons wide, disc with all usual lines distinct, sides with diagonal lines and a narrow 
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granular area above coxae; dorsal tubercles 18.5 microns apart, on rear margin; 
dorsal setae 32 microns long, projecting caudad. Forelegs 29 microns long, patel1ar 
seta 23 microns long, tibia 5.75 microns long, tarsus 7 microns long, claw 8 microns 
long, slightly knobbed, featherclaw 5 rayed. Hindlcgs 26 microns long, patel1ar seta 
12 nlicrons long-, tibia 5.~5 lnicrons long, tarsus G microns long, claw, 8.75 microns 
long. Sternal line slightly forked; coxal setae III 40 microns long. Abdomen about 
evenly ringed on the anterior third, the tubercles somewhat elongate; the broader 
posterior tergites irregular, with the tubercles forming serrate edges; tergites about 
33, the reduction beginning about tergite 15-18, sternites 60-65. Lateral seta a little 
behind genital seta, 11.5 microns long, on ahout sternite 9; first ventral 45-46 microns 
long, on about sternite 22; second ventral 15 microns long, on about sternite 38; 
third ventral 21 microns long, on about 7th sternite from rear; caudal seta 70 microns 
long; accessory seta present. Female genitalia 20 microns wide, 12 microns long, 
coverflap with 10-12 ridges, seta 14 microns long. 
Male not studied. 
Locality: Berkeley, Calif. Collected: May 3, 1939, by the 
writer. Host: Artemisia californica Less. Relation to host: The mite 
is a vagrant on the stems and leaves. 'l'his mite is chiefiy character­
ized by the peculiar roughened and irregular condition of the broader 
posterior tergites. The status of this species has been discussed 
under Eriophyes paracaliforniC1~s. While the individuals on which this 
philosophy is based are not from the same area from which the mite was 
originally described, it seems reasonable to assign the name califonlicl~s 
Hall to them. 
Calepitrimerus umbellulariae Keifer, new species 
Plate LXXX 
Female 140-160 microns long, 50 microns wide, 40-45 microns thick elongate
spindleform, light yel1ow. Hostrum 29 microns long, projecting down. Shield 38 
microns long, 40 microns wide, the anterior lobe a little overlying rostrum, adlnedian 
lines present on each side of a central longitudinal ridge, sides somewhat granular;
dorsal tubercles 16 microns apart, projecting fingerlike; dorsal setae 26.5 microns 
long, directed anteriorally. Forelegs 32 "1icrons long, patellar seta 22 microns 
long, tibia 8.5 lnicrons long, tarsus 8 lnicrons long, cla:w 8.5 microns long, curved, 
slightly knobbed featherclaw 5 rayed. Hindlegs 29 microns long, patellar seta 9 
microns long, tibia 6 microns long, tarsus 7 n1icrons long, cla,v 8 rnicrons long.
Anterior coxae contiguous; coxal seta III 35 microns long. Abdominal dorsum 
shallowly longitudinally concave, a ridge on each side, also a central ridge from 
shield ending on a.bout tergite 37, faint lines of wax along the dorsal ridges; ter­
gites 50-55, sternites about 70. Lateral seta 17.5 microns long, on about sternite 
6; first ventral 52 microns long, on about sternite 20; second ventral 22 microns 
long, on about sternite 42; third ventral 30 microns long, on about 7th sternite 
from rear; caudal seta about 50 microns long; acceRsory Reta present. Female 
genitalia 23 microns wide, 13.5 microns long, coverf!ap with 14-18 ridges, seta 18.5 
microns long.
Male 130 mierons long, 45 microns wide, 40 microns thick. Male genitalia 
18 microns wide. 13.5 microns long, seta 18.5 microns long. 
Type locality: Sacramento, Calif. Collected: l\fay 5 and 9, 1939, 
by the writer. Host: Umbellularia californica Nntt, California Laurel. 
Relation to host: The mites are found in the buds, or in the hairs at 
the base of the new spring growth. Type slides: So designated, with 
the above data and collected May 9. Paratype slides: One paratype 
slide collected on May 5. 'rwo paratype slides of mites collected on 
this host at Berkeley, May 3, 1939, by the writer. 
This species is distinguished from other members of Calepitrirnerus 
by the finger-like dorsal tubercles. 
Tumescoptes Keifer, new genus 
Body generally flattened. Hostrum small. Shield broad, an anterior lobe 
projecting well over rostrum. Legs rathe,' Rlender. femoral setae miR. ing, fE'ather­
cla.'\\'s bifurcate. Abdomen with sternites lnore nun1erous than tergites; shortly
behind the shield a lateral expansion, as broad as the shield, interrupting the tergites 
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for about a quarter of the abdominal length; first and second ventral setae n1issing. 
Female genital coverflap with many fine striae. 
Genotype: Tum.escOl)tes trachycarp'1: n. sp. 
The principal features of this genus are the expanded area of the 
abdomen and the bifurcate featherclaws. The expanded anterior por­
tion of the abdomen has no kno\vn counterpart elsewhere in the Erio­
phyidae. The bifurcate featherclaw and type of female genital apodeme 
are similar to Dip,tilo'miopus, but the rostrum is not similar. The gen­
eral structure of the genotype suggests Oxypleurites, but there seems 
no near relationship. The genus keys to the Phyllocoptinae but can be 
immediately distinguished from all other genera by the general body 
shape. 
Tu,mescoptes tra,ch,ycarpi I(eifer, new species 
Plate LXXXI 
Female up to 170 microns long. 70 microns wide. 40 microns thick. light 
yellow, flat, in dorsal view anterior half broad, constricted a little centrally, the 
posterior half strongly tapering. Rostrum 26 microns long, projecting down, with 
very large subapical setae. Shield 59 microns long 65 microns wide, "with an 
open network of lines, anterior lobe well over rostrum and transversely ridged
anteriorly; sides granular; dorsal tUbercles 17.5 microns apart, well ahead of rear 
margin; dorsal setae 4.5 microns long, projecting dorso-centrad. Forelegs 35 
microns long, femoral seta missing, patellar seta 29 microns long, tibia 5.5 microns 
long, tarsus 9 microns long, claw 5.5 microns long, straight, with large knob, feather­
claw deeply cleft, apparently 3-rayed. Hindlegs 29 rnicrons long, femoral seta 
missing, patellar seta n1issing. tibia 4 lTIicrons long. tarsus 7.5 microns long, claw 
5.25 microns long. Anterior coxae apparently separate; coxal setae III 30 microns 
long. Abdomen with tergites slTIooth, the microtubercles on the sternites very 
small; tergites, about 4 ahead of tun-lescence, about 21 behind; about 60 sternites 
posterior to genitalia. Lateral seta a little ahead of and lateral to genital seta, 25 
microns long, first ventral seta absent, second ventral seta absent, third ventral 
23.5 microns long, on about sternite 5 fron1 rear; caudal seta 28 microns long; 
accessory setae absent. Female genitalia 23 Inicrons wide, 18 microns long; coverfiap
with many fine ridges, seta 7 microns long. 
Male 150 microns long, 60 microns ,vide, 30 Inicrons thick. Male genitalia 17.5 
microns wide, 14 microns long, seta 7.5 microns long. 
T'ype loc,alit,y: San Francisco-?, the palm intercepted in Wood­
land from Hallawell Seed Co., San Francisco. ColleC'ted: Chas. H. 
IIardy, Agricultural Commissioner of Yolo County, intercepted the 
palm, l\tJ:ay 9, 1939. H'ost: Trachycarpus excelsa WendL, WindmilL 
Palm. R,elation, to host,: The mites are found in the folded leaves but 
cause no damage. Their flat shape enables thenl to live between 
the lamellae of these unexpanded leaves. T'ype slide: So designated, 
vvith above data. Parat,ype slides: Three slides vvith above data. The 
mites were discovered by Mrs. Iris Savage, Entolnological Laboratory 
Ifelper. The exact number of rays in the feathercla\v could not be 
determined with certainty. 
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Palmaceae 
Trachycarpus excelsa WendI. 
Tumescoptes trachycarp'i n. sp., in folded leaves. 
Lauraceae 
Laurus nobilis L. 
Eriophyes malpighianus (C. & M.), in buds. 
Umbellularia calijornica Nutt. 
Calepitrimerus umbellulariae n. sp., in buds and on young stenlS. 
Magnoliaceae 
Magnolia jraseri Walt. 
Eriophyes magnoliae n. sp., in hair on flower buds. 
Leguminosae 
Wisteria sp. 
Eriophyes wisteriae n. sp., in buds. 
Rhamnaceae 
Ceanothus velutinus DougI. 
Eriophyes ceanothi n. sp., bead galls on leaf underside. 
Ericaceae 
Vaccinium sp., hybrid variety Rancocas 
Eriophyes vaccinii n. sp., causing bud blasting and discoloration. 
Compositae 
Haplopappus venetus H. B. K. 
Eriophyes haplopappi n. sp., in leafaxils toward base of current growth. 
H eterotheca grandiflora Nutt. 
Eriophyes heterothecae n. sp., in leafaxils and among hairs. 
Baccharis pilularis D. C. 
Eriophyes calibaccharis n. sp., in leafaxils toward base of current growth. 
Artemisia calijornica Less. 
Eriophyes paracalijornic'us n. sp., forming hairy s\vellings on leaflets. 
Paraphytoptus calijornic'Us Hall., vagrant on leaves and stems. 
Artemisia dracuncul·us L. 
Eriophyes dTacunculi n. sp., severe shoot stunting and deformation. 
Cynara scolymus L. 
Eriophyes neocynarae n. sp., in hair on leaf underside. 
Designa,tions on Pla,tes 
API-Interior ferrlale genitalia 
D-Dorsal view of mite 
DA-Dorsal view of anterior section of the mite 
ES-Detail of side skin 
EV-Detail of ventral skin 
F-Featherclaw from below 
FI-Featherclaw from below with part or all of the tarsus 
GF-Female genitalia 
GFI-Female genitalia and coxae 
L-Left legs, the foreleg above 
LI-Left foreleg, in this case the three apical segments 
L2-Left hindleg 
S-Side view of mite 
SA-Side view of anterior section of mite 
SP-Side view of posterior section of mite 
V-Ventral view of mite 
o 
72733 6-39 4500 
